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ABSTRACT 

Sockeye salmon (Oncorhynchus nerka) 1983 escapements in to  the four major 
r ive r  systems of Upper Cook I n l e t ,  Alaska were estimated by hydroacoustic 
and other techniques in 1984. Escapements to ta led 630,340 in to  the  Kenai 
River, 210,271 in to  the Kasilof River, 92,343 in to  the Crescent River, and 
112,314-176,200 i n to  the Susi tna River. Escapements of chum salmon (0. k e t a )  , 
coho salmon (0. k i s u t c h )  , and pink salmon ( 0 .  gorbuscha)  in to  the Susi tna River 
were a l so  moni tored. Estimates derived by a combination of sonar and mark- 
recapture techniques were 101,300 pink salmon, 276,800 chum salmon, and 24,100 
coho salmon. Age, sex, length, and weight data f o r  the above salmon species 
are  a lso  presented. In addit ion,  escapement information f o r  Upper Cook In l e t  
streams compiled by other Alaska Department of Fish and Game divis ions ,  s t a t e  
and federal agencies, pr ivate  consultants ,  and nonprofit corporations a r e  
i ncl uded. 

K E Y  WORDS: Pacif ic  salmon escapements, hydroacoustic enumeration, biological 
sampl i ng . 



INTRODUCTION 

In 1983, sockeye salmon (Oncorhynchus nerka) escapements were enumerated or 
monitored daily by the A1 aska Department of Fish and Game ( A D F & G )  in the Kenai , 
Kasi lof ,  Crescent, and Susi tna River drainages of Upper Cook Inlet  (Figures 1 
through 4 ) .  Pink salmon (0. gorbuscha) , chum salmon (0 .  k e t a )  , and coho salmon 
(0. kisutch) escapements into the Susitna River were also monitored during the 
sockeye salmon run. 

A description of the Upper Cook Inlet  management area and i t s  major sockeye 
salmon producing r ivers  i s  presented in Tarbox e t  a1 . ( 1  981 ) . Hi stor ical  
information on escapement enumeration e f fo r t s  can be found in Waltemyer e t  a l .  
(1  980). 

The objectives of Upper Cook Inlet  escapement research projects conducted by the 
Commercial Fisheries Division on the Kenai , Kasi 1 of,  Susi tna , and Crescent Rivers 
in 1983 were to  estimate: 

1 ) The relat ive magnitude of escapement and migration timing of sockeye 
salmon in the mainstem r iver ;  

2 )  The age, weight, length (AWL),  and sex characteristics of the sockeye 
salmon escapement; and 

3) The magnitude, t i m i n g ,  and dis t r ibut ion of adult  sockeye salmon within 
establ i shed index areas (excl u d i n g  Crescent River). 

Additional objectives for the Susitna River project were t o  assess: 

1 ) The relat ive magnitude of escapement of coho salmon, chum salmon, and 
pink salmon i n  the mainstem r iver ;  and 

2 )  The age, weight, length, and sex characteristics of coho salmon, chum 
salmon, and pink salmon escapements. 

A secondary objective of the 1983 Data Report was to  document additional salmon 
research conducted by other investigators in 1983 on major t r ibutar ies  of the Kenai, 
Kasilof, Susitna, and Crescent River drainages as well as other systems in the 
Upper Cook Inlet  area. Population estimates or peak counts made by other ADF&G 
divisions, s t a t e  and federal agencies, private consultants, and nonprofit corpor- 
ations were summarized and presented when available. 

METHODS 

Since the early 1 9 6 0 ' ~ ~  the ADF&G has contracted the Bendix Corporation to  develop 
sonar equipment to  count the number of sockeye salmon migrating t o  the spawning 
grounds i n  the major rivers of the Cook Inlet  area. Glacial s i l t  in these rivers 
severely l imits less  expensive visual means of escapement assessment. This 
development has resulted in the instal la t ion of Bendix side-scanning sonar counters 
in the Kenai , Kasi 1 of,  Susi tna,  and Crescent Rivers. Two units (one per bank) have 









I( Escapement Enumeration S i t e  

Figure 4. Susitna Riveradrainage and major t r i b u t a r y  r i ve r s .  All escapement 
enumeration s ~ t e s  except Susitna S ta t ion  were operated by the  Susitna 
Hydroelectric Project .  



been operated in each system since 1980. Counter model years used in 1983 were 
as follows: 1980 model (Kenai River); 1978 model (Susi tna and Kasilof Rivers); 
and, 1977 and 1979 models (Crescent River). Due to  sonar s i t ing and operating 
problems a t  the Kasilof River slackwater s i t e  (King and Tarbox 1983), sonar oper- 
ations were moved downstream approximately 15 km in 1983. Analysis of migratory 
behavior and timing data, when compared to  historical data, re f lec ts  th i s  change 
in distance from Cook Inlet  to  the enumeration s i t e .  

Procedures for  deployment of the side-scan sonar substrates,  equipment operation, 
calibration, and hydroacoustic f ish counting equipment used prior to  1980 are  
summarized in Tarbox e t  a l .  (1 983). I n  an e f for t  t o  determine the degree of 
migration outside the normal side scan sonar counting range (20 m )  on the north 
bank of the Kenai River and east  bank of the Susi tna River in 1983, the counting 
range was periodically extended to  30 m and a ra t io  of counts inside 20 m t o  
counts inside 30 m was generated. This r a t io  was then applied to  the daily sonar 
count to  more accurately estimate the daily escapement. Procedures employed by 
the Susi tna Hydroelectric Project are presented in ADF&G (1 984). 

Field enumeration ac t iv i t i e s  in 1983 began and ended on the following dates: 

Kenai River - 22 June t o  12 August 
Kasilof River - 10 June to  31 July 
Susitna River - 1 July to  8 August 
Crescent River - 1 July to  31 July 

Fishwheel s were instal  led a t  a l l  s i t e s  to assess migration timing, provide re la t ive  
salmon species abundance data for  apportionment of sonar counts, and obtain age, 
weight, length, and sex composition samples. Additional Crescent River f ish 
samples were obtained by beach seine. To derive species apportionment of sonar 
counts, daily fishwheel catches were grouped into samples of a t  leas t  150 salmon. 
The daily sonar count was then multiplied by the relat ive abundance of each species 
captured by the fishwheels to estimate the apportioned sonar count by species. 

The AWL data obtained from each salmon species were as follows below: 

1 )  Chum and coho salmon. Age (sca le) ,  weight, length (mid-eye to fork c i  
t a i l ) ,  and sex composition data were collected from a l l  adults captured. 

2 )  Pink salmon. A minimum of 10 age (sca le) ,  weight, length, and sex 
composition samples were collected daily. 

3)  Sockeye salmon. Length and weight data from sockeye salmon were 
limited to  approximately 600 samples per r iver .  Generally, a l l  f ish 
were sampled until t h i s  level was achieved, under the assumption that  
lengths and weights by age class and sex do n o t  change significantly 
through time. All f ish collected were examined for  sex related charac- 
t e r i s t i c s  and sex rat ios  were determined by grouping a l l  samples 
together regardless of timing of sampl ing. Scales were also taken 
from the f i r s t  300 adults captured to provide "known" growth pattern 
samples f o r  the stock separation catch a1 location program (Cross, pers. 
comm. ) . 



The sockeye salmon age composit ion ( sca le )  sampling program was 
then a l t e r e d  i n  an at tempt t o  determine the  degree of seasonal 
v a r i a t i o n  i n  age composit ion occur r ing  i n  t h e  Kenai, Kas i l o f ,  and 
Susitna Rivers.  This  was accomplished by breaking the escapement 
by r i v e r  i n t o  several per iods and weight ing the age composit ion 
w i t h i n  each per iod  by the  apport ioned sonar count obtained dur ing  
t h a t  per iod.  These data were then recombined t o  d e r i v e  a weighted 
t o t a l  season age composit ion which was s t a t i s t i c a l l y  compared t o  
the  age composit ion der ived by lumping a l l  samples together .  It 
was assumed t h a t  s i g n i f i c a n t  di f ferences between the  propor t ions  
of each major age c lass  provided by the  two methods resu l ted  from 
a seasonal change i n  age composit ion o f  f i s h  en ter ing  the  r i v e r .  

Sample s i z e  w i t h i n  each pe r iod  was based on Bernard (1983). Essen- 
t i a l l y ,  i t  was decided t o  ob ta in  as many samples as poss ib le  every 
3 t o  4 days w i t h i n  the  fo l l ow ing  l i m i t s  below: 

1 ) Kenai River .  The f i r s t  day a f t e r  sonar counts reached 10,000 per  
day, up t o  500 f i s h  were sampled i n  a 24-hour per iod.  This  sampling 
schedule cont inued u n t i l  sonar counts dropped below 10,000 per  day. 

2)  Kas i lo f  River.  A l l  f i s h  captured (up t o  640) i n  a 24-hour per iod  
were sampled. 

3)  Susitna River.  The f i r s t  day a f t e r  apport ioned sockeye salmon sonar 
counts reached 10,000 per  day, up t o  640 f i s h  were sampled i n  a 24- 
hour per iod.  This  sampling schedule was cont inued u n t i l  counts 
dropped below 10,000 per  day. 

Periods fo r  weight ing were es tab l ished post-season and age composit ion 
was der ived i n  one o f  th ree  ways: ( 1 )  Method I - combine a l l  samples 
together  i n t o  one pe r iod  (unweighted age composit ion); (2) Method 11 - 
determine th ree  t o  f o u r  per iods o f  roughly equal escapement, de r i ve  an 
3ge composit ion based on a l l  samples taken w i t h i n  t h a t  per iod,  and 
recombine the data t o  ge t  a t o t a l  weighted age composition; and ( 3 )  
Method III - use samples from one o r  more dates ( b u t  n o t  a1 1 ) w i t h i n  
each pe r iod  t o  de r i ve  the  age composit ion f o r  t h a t  pe r iod  and recombine 
the data t o  g e t  a t o t a l  weighted age composit ion. Cases where more 
than one date per  pe r iod  was used were necessary i f  the  des i red  sample 
s i z e  was no t  achieved i n  24 hours. 

Sockeye salmon sampled a t  t he  K a s i l o f  R i ve r  sonar s i t e  were marked p r i o r  t o  re lease 
w i t h  F loy  spaghet t i  tags t o  i n v e s t i g a t e  the  p o s s i b i l i t y  o f  d i f f e r e n t i a l  r i v e r  e n t r y  
t im ing  by i n d i v i d u a l  Tustumena Lake t r i b u t a r y  spawning populat ions.  Beginning 6 
August, sockeye salmon captured i n  the  Kenai River  f ishwheel were a l s o  marked p r i o r  
t o  re lease w i t h  F loy  spaghet t i  tags t o  determine the  r e l a t i v e  p ropo r t i on  of f i s h  
tagged i n  the  lower r i v e r  en te r i ng  the  Russian River .  

Index-area escapement surveys were conducted by s t a f f  personnel on the  Kenai, 
Kasi l o f ,  and Susi tna Rivers, and var ious  minor Northern D i s t r i c t  r i v e r  systems. 
A combination of h e l i c o p t e r ,  f i x e d  wing a i r c r a f t ,  and f o o t  surveys were conducted 
from 1 August t o  15 September. These surveys have been conducted annua l ly  t o  



o b t a i n  an i n d i c a t i o n  o f  spawner d i s t r i b u t i o n  and r e l a t i v e  escapement magnitude 
w i t h i n  t r i b u t a r i e s .  I n  t h e  i n i t i a l  years  o f  s ide-scan sonar deployment and t o  
some degree i n  l a t e r  years,  index-area surveys have a l s o  served as an a l t e r n a t e  
index of  escapement magnitude i n t o  t h e  Kenai and K a s i l o f  R ivers .  

M ig ra to r y  behavior  da ta  (s ide-scan s e c t o r  and h o u r l y  d i s t r i b u t i o n  o f  counts)  
were analyzed over  t ime u s i n g  a n a l y s i s  and p l o t t i n g  programs descr ibed  i n  
Roberson e t  a l .  (1982). M i g r a t o r y  t i m i n g  da ta  were based on appor t ioned  sonar 
counts. 

RESULTS AND DISCUSSION 

The f o l  l ow ing  escapement data a r e  presented by drainage. Fac to rs  a f f e c t i n g  
accuracy o f  counts, and sources o f  m o r t a l i t y  above t h e  sonar s i t e  ( n o t a b l y  t h e  
s p o r t  f i s h i n g  ha rves t )  a r e  presented where known. 

Kenai R i v e r  

A t o t a l  o f  633,171 f i s h  t a r g e t s  was enumerated i n  t h e  Kenai R i ve r  f rom 22 June 
through 12 August 1983 (Appendix Tables 1-9),  o f  which 630,340 were appor t ioned  
(Appendix Table 1 ) t o  sockeye salmon (Table 1 ) .  Th i s  t o t a l  i s  approx imate ly  45% 
h i g h e r  than t h e  average sockeye salmon escapement f o r  t h e  5 years  s i n c e  escapement 
goals  were r a i s e d  t o  t h e i r  p resen t  l e v e l ,  and exceeds t h e  maximum escapement l e v e l  
of 500,000 f i s h  by 26%. When s p o r t  f i s h  ha rves t  es t imates  a r e  sub t rac ted  from t h e  
sonar count, t h e  es t imated  number o f  p o t e n t i a l  spawners was 576,040 (Tab le  2 ) .  

Escapement es t imates  were a l s o  ob ta ined  f o r  t r i b u t a r i e s  o f  t h e  Kenai R i v e r  from 
spawning ground surveys and w e i r  counts (Tab le  3) .  Data f rom index-area surveys 
i n d i c a t e d  counts f o r  1983 a r e  comparable i n  magnitude t o  p rev ious  years.  Peak 
counts f o r  o t h e r  salmon species (and e a r l y - r u n  sockeye salmon) ob ta ined  d u r i n g  
index-area surveys a r e  repo r ted  i n  Table 4. 

Known t r i b u t a r y  spawning accounted f o r  28% o f  t h e  es t imated  l a t e  r u n  sockeye salrzc~ir 
e n t e r i n g  t h e  drainage. Approx imate ly  86% o f  t h e  observed t r i b u t a r y  spawners were 
counted i n  Qua r t z  Creek and Russian R iver .  The Russian R i ve r  l a t e  r u n  (78,000 f i s h )  
exceeded t h e  h i s t o r i c  mean by approx imate ly  55% (Nelson 1984) a l though t h e  niinirnum 
escapement goal o f  30,000 above t h e  w e i r  a t  Lower Russian Lake was exceeded by o n l y  
4,000 f i s h .  The remainder spawned between t h e  w e i r  and t h e  conf luence o f  t h e  
Russian R i v e r  w i t h  t h e  mainstern Kenai R iver .  

M ig ra to r y  behav io r  of sockeye salmon a t  t h e  sonar s i t e  was assessed by a n a l y s i s  
of  d i s t r i b u t i o n  from shore (expressed i n  percentage o f  t a r g e t s  by coun t i ng  s e c t o r ) ,  
h o u r l y  d i s t r i b u t i o n ,  r i v e r  bank preference,  and cumula t i ve  percentage of sonar 
counts by day (m ig ra to r y  t i m i n g ) .  

As i n  1982, t he  sou th  bank was t h e  p r e f e r r e d  m i g r a t o r y  r o u t e  w i t h  58% o f  t h e  
t o t a l  counts (Table 5) recorded on t h i s  counter .  F i s h  m i g r a t i n g  up t h e  south 
bank a l s o  e x h i b i t e d  s e c t o r  and hour  d i s t r i b u t i o n  c h a r a c t e r i s t i c s  s i m i l a r  t o  those 
observed i n  p r i o r  years.  E s s e n t i a l l y ,  as f i s h  passage r a t e  increased, sockeye 
salmon tended t o  move c l o s e r  t o  shore and concent ra te  movement between 1700 hour  
and 0400 hour  (F igures  5 and 6) .  



Table 1. Est imated sockeye salmon escapement recorded by s i d e  scan sonar i n  
the  Kenai , Kasi 1 o f ,  Crescent, and Susi tna  R ivers ,  1978-1 983. 

Sys tem 
Year Kenai R . l  Kas i l o f  R. Crescent R. Sus i tna R.2  

Inc ludes  counts a f t e r  21 June on ly .  

Appor t ioned sonar counts  f rom Sus i tna  S t a t i o n  un less o therw ise  i nd i ca ted .  

3 NO counts conducted. 

Inc ludes  counts o r  es t imates  from des ignated e a r l y  p e r i o d  ( p r i o r  t o  21 June).  

Appor t ioned sonar counts f rom Yentna S t a t i o n  (ADF&G 1983) and Sus i tna  S t a t i o n  
eas t  bank. 

Appor t ioned sonar count from Yentna S t a t i o n  and mark l recap tu re  es t ima te  f rom 
Sunshine S t a t i o n  (ADF&G 1983). 

Appor t ioned sonar count  from Yentna S t a t i o n  and mark/ recapture es t ima te  f rom 
Sunshine S t a t i o n  (ADFAG 1984). 



Table 2. La te  run  Kenai R i v e r  sockeye salmon escapement summary, 1968-1983. 
- - - - - - - - -- 

Russian R i ve r  Kenai R i ve r  Est imated t o t a l  Sonar count 
Sonar s p o r t  mainstem ha rves t  above l e s s  s p o r t  

Year count1 harvest2 s p o r t  harvest3 sonar s i  t e 4  ha rves t5  

- - 

I Mu1 t i p l e  t ransducer  sonar 1968-1 977, s i d e  scan sonar 1978-1 983. 

Nelson (1984). 

3 Data from Spor t  F i s h  D i v i s i o n  Statewide Harvest  Est imate. Inc ludes  ha rves t  
above t h e  Soldotna b r i d g e  (and sonar s i t e )  on l y .  

To ta l  of Russian R i ve r  s p o r t  ha rves t  and Kenai R i v e r  mainstem ha rves t  above 
t h e  Sol dotna b r idge .  

Considered es t ima te  o f  spawners above t h e  sonar s i t e .  

Cross e t  a1 . 1983. 

P re l  i m i  nary  



Table 3. Peak l a t e  r u n  sockeye salmon escapement counts i n  e i g h t  index areas, Kenai R i v e r  drainage, 1969-1982. 

Ca r te r -  Tern To ta l  
Rai 1 road Johnson Moose Ptarmigan (Mud) Q u a r t z  Hidden Russian index area 

Year Creek Creek Creek Creek Lake Creek Lake R iver1  escapement2 

1969 100 7 5 5 98 5 48 7 421 500 30,020 32,200 

Inc ludes  t o t a l  w e i r  counts o f  f i s h  e n t e r i n g  Lower Russian Lake and peak count o f  escapement below f a l l s .  

To ta l  of i n d i v i d u a l  counts rounded t o  t he  neares t  hundred f i s h .  

3 Actua l  data n o t  a v a i l a b l e .  Average c o n t r i b u t i o n  t o  t h e  t o t a l  index f o r  years  1968, 1970, 1971, 1973, 1975, and 
1977 used t o  es t ima te  t he  escapement. 

" F.R.E.D. D i v i s i o n  w e i r  count.  

No counts  conducted. 



Table 4. Salmon escapement counts conducted on se lec ted  t r i b u t a r i e s  o f  t h e  
Kenai R i ve r ,  1983. 

Peak Count 
T r i b u t a r y  Met hod Sockeye P ink  Coho Chum Chinook 

Russian R iver1  Weir 21,200 475 

Qua r t z  Creek2 Weir 54 1,662 63 351 

Daves Creek2 Stream Count 14 

Crescent Creek2 Stream Count 292 9 5 

Ptarmigan Creek2 Stream Count 4 3 1 

Grant  Creek2 Stream Count 5 1 

Juneau Creek2 Stream Count 8 5 92 

Benjamin Creek3 Stream Count 650 - 800 

Jean Creek2 Weir 3,038 

E a r l y  r u n  on ly .  Counted f rom 11 June th rough  23 J u l y  (Nelson 1984). 

F lagg 1983. 

Hammarstrom, pers.  comm. 



Table 5. Bank d i s t r i b u t i o n  and t i m i n g  o f  salmon escapement recorded by s i d e  scan sonar i n  t he  Kenai, K a s i l o f ,  
Crescent, and Susi tna  Rivers ,  1979-1 983 l .  

S i  te-Species Percent  o f  T o t a l  F i sh  Targets  F i f t y  Percent  Passage Date 
Bank 1979 1980 1981 1982 1983 1979 1980 1981 1982 1983 

Kenai R. Sockeye 
No r th  Bank 72 6 1 72 3 9 4 2 2 7/18 7/14 7/20 7/19 

2 South Bank 28 39 28 61 58 7/19 7/19 7/21 7/19 
Both Banks 7/19 7/18 7/14 7/21 7/19 

K a s i l o f  R. Sockeye 
Nor th  Bank 53 52 6 9 73 5 1 2 7/17 7/04 7/19 7/15 

2 South Bank 4 7 48 31 2 7 49 7/16 7/02 7/18 7/17 
Both Banks 7/12 7/16 7/04 7/19 7/16 

Crescent R. Sockeye 
Nor th  Bank 3 4 9 57 5 4 39 2 7/22 7/ 20 7/21 7/18 
South Bank 3 51 4 3 46 61 2 7/22 7/20 7/21 7/19 
Both Banks 7/17 7/22 7/20 7/21 7/19 

W 
I 

Sus i tna  R. Sockeye5 
East  Bank 23 1 8  5 1 17  7/22 7/22 7/20 7/27 4 

4 4 
7/19 

West Bank 77 8 2 49 83  7/22 7/22 7/15 
4 

7/20 
Both Banks 7/22 7/22 7/17 7/20 

Susi tna R. P ink5 
East Bank 7 1 7 1 9 2 80  7/23 7/30 7/24 7/29 4 

4 4 
7/ 24 

West Bank 2 9 29 8 2 0 7/22 8/02 7/28 
4 

7/27 
Both Banks 7/23 7/30 7/23 7/24 

Sus i tna  R. Chum5 
East Bank 9 1 7 9 9 1 72 7/27 7/29 7/26 7/30 6 4 

West Bank 9 21 9 1 8  8/21 8/12 8/16 4 4 6 

Both Banks 7/27 7/30 7/27 4 6 

Susi tna R. Coho5 
East Bank 4 7 29 70 31 7/28 7/30 7/27 7/30 6 

4 

West Bank 53 7 1 30 6 9 7/25 8/02 8/07 4 6 
4 

Both Banks 7/27 8/02 7/28 4 6 
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F ish  m i g r a t i n g  up t h e  n o r t h  bank showed s i m i l a r  noc tu rna l  movement pa t t e rns ,  
however, d i s t r i b u t i o n  f rom shore was skewed t o  t h e  o u t e r  sec to r s  th roughout  t h e  
season. P e r i o d i c  ex tens ion  o f  t h e  s i d e  scan sonar coun t ing  range beyond t h e  
normal ope ra t i ng  d i s tance  o f  20 m  showed some f i s h  were m i g r a t i n g  i n  t h e  area 
immediate ly  beyond the  o f f s h o r e  end o f  t h e  subs t ra te .  Adjustment o f  d a i l y  sonar 
counts by t h e  r a t i o  o f  counts w i t h i n  20 m t o  counts w i t h i n  30 m  increased 
n o r t h  bank t o t a l  f i s h  t a r g e t s  f o r  t h e  season by 20%. 

The peak d a i l y  passage r a t e  o f  88,218 f i s h  a t  the  sonar s i t e  occur red  on 18 J u l y ,  
one day p r i o r  t o  t h e  m idpo in t  o f  t h e  r u n  (Table 5 ) .  E igh t y  percen t  of t h e  escape- 
ment occurred i n  a  p e r i o d  o f  18 days (Table 6 ) .  A l l  t h r e e  data p o i n t s  a r e  w i t h i n  
the  h i s t o r i c a l  range. No apparent d i f f e r e n c e s  i n  r u n  t i m i n g  were d iscerned  
between banks o f  t h e  r i v e r  a t  t h e  sonar s i t e  (Appendix Tables 10 and 11) .  

Some d i f f e r e n t i a l  i n  r e t u r n  t i m i n g  t o  t h e  t r i b u t a r i e s  was observed a t  w e i r  s i t e s ,  
w i t h  inc reased  d i s tance  f rom t h e  sonar s i t e  r e s u l t i n g  i n  a  l a t e r  50% passage date.  
Respect ive 50% passage dates a t  Hidden Lake, Lower Russian Lake, and Q u a r t z  Creek 
were 30 J u l y  (F lagg  1983), 6 August (Nelson 1984), and 6 August (F lagg 1983). 

A  t o t a l  o f  191 sockeye salmon was tagged a t  t h e  Kenai R i ve r  sonar s i t e  between 6  
August and 12 August 1983. Two tags  were recovered f rom f i s h  e n t e r i n g  t he  Russian 
River ,  i n c l u d i n g  one f rom a  f i s h  which was tagged on 10 August and reached t h e  
w e i r  a t  Lower Russian Lake on 30 August. 

A  t o t a l  o f  1,906 sockeye salmon was captured i n  f ishwheel s  (Appendix Tab1 e  12) .  
Length and we igh t  da ta  were ob ta ined  f rom 619 f i s h .  Average l e n g t h  and we igh t  
da ta  b y  age c l ass  and sex, and r a t i o  o f  males t o  females sampled i s  presented 
i n  Appendix Tables 13 and 14. 

Comparison o f  age composi t ion by  p e r i o d  and between methods (Table 7 )  i n d i c a t e d  
v e r y  l i t t l e  change i n  t h e  p r o p o r t i o n  o f  t h e  dominant age c l a s s  rega rd less  o f  
sampling s t r a t e g y  o r  t im ing .  Var iance c a l c u l a t i o n s  performed f o r  t he  ma jo r  age 
c l a s s  p r o p o r t i o n  (1.3) generated by each method i n d i c a t e d  t h a t  Method I had t he  
l e a s t  va r i ance  assoc ia ted  w i t h  t h e  es t imated  number o f  age 1.3 sockeye salmon. 
Therefore,  t h i s  method was used t o  c h a r a c t e r i z e  t h e  age composi t ion o f  t h e  escape- 
ment. The Kenai R i v e r  sockeye salmon escapement was made up p r i m a r i l y  o f  age 1.3 
f i s h  (79.1%) w i t h  sma l l e r  components o f  age 1.2 (8.2%) and 2.3 (8.9%) f i s h  (Table 
8 ) .  

Sonar counts  a t t r i b u t e d  t o  p i n k  salmon, coho salmon, and chinook salmon (Appendix 
Table 1  ) a r e  cons idered minimum est imates.  Run t im ing ,  coun te r  1  i m i t a t i o n s ,  and 
spawning s i t e  l o c a t i o n s  r e l a t i v e  t o  t h e  sonar s i t e  a r e  f a c t o r s  d iscussed i n  Tarbox 
e t  a1 . (1981 and 1983) which i n f l u e n c e  accuracy o f  escapement es t imates  f o r  these 
species. No a d d i t i o n a l  mainstem p i n k  salmon, coho salmon, and chinook salmon 
escapement es t imates  were made, b u t  a v a i l a b l e  i n f o r m a t i o n  concern ing t r i b u t a r y  
spawning popu la t i ons  i s  summarized i n  Table 4. 

Sockeye salmon sonar counts appear t o  be a  r e l a t i v e l y  accura te  measurement o f  
escapement w i t h i n  t he  Kenai R i v e r  drainage. The magnitude o f  t h e  r u n  and s h o r t  
d u r a t i o n  o f  e n t r y  a re  i d e a l  f o r  coun t i ng  w i t h  t h e  Bendix system. Desp i te  t h e  l e s s  
than i d e a l  shore o r i e n t e d  behav io r  e x h i b i t e d  by f i s h  m i g r a t i n g  up t h e  n o r t h  bank 
o s c i l l o s c o p e  mon i t o r i ng  d u r i n g  c r i t i c a l  passage pe r i ods  i n d i c a t e d  t h a t  93% o f  t h e  
t o t a l  f i s h  t a r g e t s  counted were w i t h i n  t h e  20 m normal ope ra t i ng  range of s i d e  scan 
sonar. 



Table 6. Date of cumulative percent of l a t e  run sockeye salmon counts recorded 
in t h e  Kenai River, 1968-1983l. 

Date by 10% Interval 
Year 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Date on which percentage level equaled or exceeded. 

2 Estimated 1 %  of t h e  escapement occurred a f t e r  2 August (end of enumeration 
period) . 

3 Estimated 4% of the escapement occurred a f t e r  4 August (end of enumeration 
period). 



Table7. Comparison of three  methods of determining age composition of sockeye 
salmon collected in the Kenai River, 1983. 

Percent Composition by Age Class 
Method 1.1 0.3 1.2 2.1 1.3 2.2 1 . 4  2.3 3.3 

Method I - A1 1 age composition samples lumped together;  age composition 
not weighted t o  numbers in escapement. 

2 Method I 1  - Combined, weighted age compositions from four  periods using 
data from a l l  dates  within each period. 

3 Method 111 - Combined, weighted age composition from four periods using 
data from one o r  more, b u t  not a l l ,  dates within each 
period. 



Table  8. Age composit ion of sockeye salmon c o l l e c t e d  i n  t h e  Kenai River ,  
1969-1983. 

Seasonal P e r c e n t ,  Composition by Age Class  Sampl e 
Summary 1 .1  1 . 2  1 . 3  1 .4  2.1 2.2 2.3 'Other  S i z e  

1969 t r  9.0 36.0 2.0 3.0 36.0 13 .0  t r 382 

1970 t r  10.0  17 .0  t r  26.0 25.0 15.0 6 .0  225 

1971 8 .0  39.0 1 .0  3 .0  38.0 11.0 168 

1972 21.0 34.0 23.0 20.0 403 

7 973 5.0 68.0 1 .0  1.0 8.0 16.0  632 

1974 2.0 18.0 46.0 3.0 18.0  12.0 295 

1975 2 .0  10.0  36.0 2.0 4 .0  31.0 14.0 1 . O  163  

1976 1 . 0  46.0 20.0 2.0 22.0 8 .0  1 . O  948 

Percen tages  weighted by t o t a l  numbers of f i s h  i n  escapement. 

2 1978 weighted - Source:  Bethe e t  a l .  (1980) .  



Kasi l o f  R i v e r  

A t o t a l  o f  185,650 f i s h  t a r g e t s  was counted a t  t h e  K a s i l o f  R i v e r  sonar s i t e  
from 11 June through 31 J u l y  1983 (Appendix Tables 15-26).  The appor t ioned  
sockeye salmon count o f  177,463 (Appendix Table 15) was expanded t o  account 
f o r  f i s h  m i g r a t i o n  i n t o  t he  system p r i o r  t o  11 June and a f t e r  31 Ju l y ,  r e s u l t -  
i n g  i n  a t o t a l  sockeye salmon escapement es t ima te  o f  210,271 (Table 1 ) .  Th i s  
t o t a l  exceeds t h e  maximum escapement goal  o f  150,000 f i s h  by approx imate ly  40% 
and represen ts  t he  f i f t h  consecut ive yea r  the  maximum escapement goal had been 
exceeded. 

The F i s h e r i e s  Rehabi 1 i t a t i o n ,  Enhancement, and Development D i v i s i o n  Crooked Creek 
Hatchery c o n t r i b u t i o n  t o  t h e  escapement was es t imated  t o  be approx imate ly  30,000 
f i s h  (F lagg  1983). Adu l t s  r e t u r n i n g  i n  1983 used f o r  a r t i f i c i a l  p ropagat ion  
numbered 9,903, reduc ing  t h e  number o f  p o t e n t i a l  n a t u r a l  spawners t o  200,368 
(Tab1 e 9 ) .  

Approx imate ly  68% o f  t he  es t imated  sockeye salmon escapement was enumerated i n  
c l ea rwa te r  t r i b u t a r i e s  o f  Tustumena Lake (Table 10 ) .  Est imated escapement number, 
and percentage o f  t o t a l  escapement (Tab le  11 ), c a l c u l a t e d  f o r  each t r i b u t a r y ,  were 
w i t h i n  h i s t o r i c a l  ranges. However, es t imated  spawner numbers i n  G l a c i e r  F l a t ,  
Seepage, Moose, and Bear Creeks exceeded optimum spawner d e n s i t i e s  c a l c u l a t e d  by 
Namtvedt and presented i n  Tarbox e t  a l .  (1983). 

The m i d p o i n t  of t h e  sockeye escapement occur red  on 16 J u l y  (Table 5 ) ,  1 day l a t e r  
than t h e  mean 50% da te  s i n c e  1968 (Table 12). Approx imate ly  80% o f  t h e  escapement 
occurred i n  31 days, c o n s i s t e n t  w i t h  t h e  t r e n d  towards inc reased  r u n  d u r a t i o n  
observed s i nce  1979 ( r e p o r t e d  i n  Tarbox e t  a1 . 1983). The h i s t o r i c a l  range o f  
m idpo in t  and r u n  d u r a t i o n  va lues  ( 2  J u l y  1969 t o  23 J u l y  1972 and 10 days i n  1972 
t o  35 days i n  1980, r e s p e c t i v e l y )  masked any change i n  va lues  which may have been 
due t o  movement o f  t h e  coun t i ng  s i t e  downstream. No apprec iab le  d i f f e r e n c e s  i n  
r u n  t i m i n g  were d iscerned  between f i s h  m i g r a t i n g  up each bank o f  t h e  r i v e r  (Table 
5 and Appendix Tables 16 and 17) .  

Spawning ground t ag  recovery  data a r e  presented i n  Appendix Table 18 and summarized 
i n  F i g u r e  7. When t h e  percentage o f  t o t a l  tags  recovered i n  Tustumena Lake t r i b u -  
t a r i e s  (grouped by da te  o f  tagg ing  a t  t he  sonar s i t e )  was expressed i n  number of 
f i s h  enumerated by sonar d u r i n g  each t agg ing  pe r i od ,  some general  t r ends  were seen. 
(Note: t a g  recovery  e f f o r t  was v a r i a b l e ;  t h e r e  were w e i r s  o n l y  on Bear and G l a c i e r  
F l a t  Creeks). I t  appears t h a t  i n d i v i d u a l  t r i b u t a r y  r e t u r n s  general  1y ove r l ap  i n  
t i m i n g  a t  t h e  sonar s i t e ,  b u t  peaks v a r y  s l i g h t l y  w i t h  a sequence o f  N i k o l a i ,  Bear, 
and G l a c i e r  F l a t  Creeks as t h e  season progresses. 

Tag recovery  data were a l s o  examined t o  determine mean l a k e  res idence  t ime  i n  days 
of f i s h  bound f o r  Bear and G l a c i e r  F l a t  Creeks (Table 13) .  I t  appears t h a t ,  as m igh t  
be expected, t r a v e l  t ime ( res idence  t i m e )  was g r e a t e r  f o r  f i s h  bound f o r  G l a c i e r  F l a t  
Creek. There was a l s o  a tendency f o r  res idence  t ime  t o  be s h o r t e r  as t he  season 
progressed. For  example, Bear Creek sockeye salmon tagged 17-30 June averaged 
34.8 days between t h e  sonar s i t e  and w e i r  w h i l e  those f i s h  tagged between 19-27 
J u l y  had a mean l a k e  res idence  t ime  of 18.6 days. 



Table 9. K a s i l o f  R i ve r  scckeye salmon escapement summary, 1968-1983. 

F i sh  Used f o r  
Sonar A r t i f i c i a l  Propagat ion Sonar Count 

Year Count1 o f  Tustumena Lake Less Egg Take3 

1968 89,000 

Mu1 t i p l e  t ransducer  sonar counts rounded t o  t h e  neares t  thousand (1968-1977) 
from Namtvedt e t  a l .  (1979). S ide scan sonar counts (1978-1981 ) from Tarbox 
e t  a l .  (1983).  

From Cross e t  a1 . (1983).  

3 Considered es t ima te  o f  n a t u r a l  spawners above sonar s i t e .  

"ai t e ,  pers .  comm. 
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Table 11. Distr ibution (percent) '  of sockeye salmon in  the major index t r ibu ta ry  
systems of Tustumena Lake, 1975-1983. 

Year Ni kol ai  Moose Bear Glacier Fla t  Other 

Percent of t o t a l  index count. 



Table 12. Date of cumulative percent of sockeye salmon counts recorded in the 
Kasi 1 of River, 1968-1 983l. 

Date by 10% Interval  
Year 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Date on which percentage level equaled o r  exceeded. 

Estimated 2% of the escapement occurred a f t e r  31 July (end of enumeration 
period).  

Estimated 11% of the  escapement occurred a f t e r  3 August (end of enumeration 
period ) . 
Estimated 12% of the escapement occurred a f t e r  31 July (end of enumeration 
period) . 



611 7-6/30 7101-7/12 7113-7/13 7119-7/27 

Date 

F i g u r e  7 .  P e r c e n t  of  t o t a l  t a g s  r e c o v e r e d  by spawning a r e a  (grouped by d a t e  o f  
t a g g i n g  a t  the Kasi lof  R ive r  s o n a r  s i t e )  expressed  i n  number o f  f ish 
enumerated by s o n a r  d u r i n g  e a c h  t a g g i n g  p e r i o d .  Flote: A smal l  
p r o p o r t i o n  of t a g s  were r e c o v e r e d  i n  spawning a r e a s  o u t s i d e  of 
Tustumena Lake. 

- 26- 



Table 13. Mean residence time in Tustumena Lake of sockeye salmon bound f o r  
Glacier F la t s  and Bear Creeks, 1983l. 

Mean 
# Tags Residence 

Tributary Period Recovered Time Range 

Glacier Fla ts  Creek 6/17 - 6/30 0 - - - - 

Bear Creek 

Fish tagged a t  the Kasilof River bridge sonar s i t e .  



In contrast t o  1982, a relat ively large (25%) percentage of tagged f ish were 
recovered downstream from the sonar s i t e .  This component was made up  primarily 
of f ish taken by comrnercial s e t  netters immediately below and above the mouth of 
the Kasilof River (43% and 39%, respectively), b u t  also included captures by the 
d r i f t  f l e e t ,  and escapement t o  the Crooked Creek Hatchery and Kenai River. Two 
reasons ex i s t  which may in part explain th i s  "drop back" phenomena. These are:  
( 7  ) s t ress  due t o  tagging may have weakened or disoriented f i sh ,  or ( 2 )  some com- 
ponent of the escapement has misdirected and returned downstream toward the correct 
spawning area of origin a f t e r  the tagging process. No data exis ts  t o  evaluate i f  
e i the r  or bo th  of these reasons may have caused the drop out. 

Run  timing, counter l imitations,  and spawning locations relat ive t o  the sonar s i t e  
are  factors which prevent escapement estimates for Kasilof River pink salmon, coho 
salmon, and chinook salmon. Weir counts of chinook salmon and coho salmon were, 
however, conducted by the F . R . E . D .  Division for  Crooked Creek (a lower r iver  t r ib -  
utary of the Kasilof River). A total  of 8,666 chinook salmon of Crooked Creek 
origin was enumerated in 1983 (Fl agg 1983), including the sport f i sh  harvest (4,361 
f i sh )  and weir counts (4,305 f i s h ) .  Of the 8,666 estimated adults returning, over 
68% are thought to be of hatchery origin.  Information on run timing a t  the weir 
i s  available in Flagg (1983). The coho salmon count a t  the Crooked Creek weir was 
1,141 (Bob Och, pers. comm. ) . 
Migratory behavior data analysis revealed bank selection and hour distribution 
patterns similar to those exhibited over the previous f ive  seasons (Table 5 and 
Figure 8 ) .  Sector distribution problems seen a t  the upriver slackwater s i t e  were 
not apparent a t  the new s i t e  as approximately 91% of the north bank and 82% of the 
south bank total  counts were recorded within 5 m of the transducer (Figure 9 ) .  
There was, however, a s l igh t  tendency towards offshore distribution early in the 
season (pr ior  to  1 July; Appendix Tables 24 and 26). 

A total  of 3,026 salmon was captured in fishwheels a t  the Kasilof River sonar s i t e  
from 17 June to 28 July (Appendix Tables 27 and 28), including 2,923 sockeye salmon. 
Age 1 . 2  (48.4%) and 1.3 (34.3%) f ish were the dominant sockeye age classes,  with a 
def ini te  s h i f t  in re la t ive  percentage as the season progressed (Table 1 4 ) .  A 
comparison of methods used to derive seasonal age composition (Table 15) shows a 
def ini te  bias when a l l  samples are  combined (Method I ) .  Examination of the 
data suggests seasonal age composition generated by Methods I1 and I11 are the 
same. Results from Method I1 were selected t o  represent the escapement because 
variances associated with the proportions of major age classes derived by th i s  
method were smaller than those derived with Method 111. Average length and weight 
data by age class ,  and sex rat ios  (males t o  females) are  presented in Appendix Tabies 
29 and 30. 

I t  appears from the data gathered that  sockeye salmon sonar counts are  a relat ively 
accurate measure of escapement within the Kasilof River drainage. Shore oriented 
migratory behavior coupled with relat ively high water velocities during the major 
portion of the run probably resulted in most f ish moving through the hydroacoustic 
beam. Additionally, the predominance of sockeye salmon in fishwheel catches indi- 
cated th i s  was primarily a single species system during the period of enumeration, 
and f ina l ly ,  documented sockeye salmon spawning areas are above the new sonar s i t e .  







Table 14. Age composition of sockeye salmon collected in the Kasilof River, 
1969-1 983'. 

Sampl e Percent Composition by Age Class Sample 
Peri od 1 . 1  1.2 1.3 1.4 2 .1  2 . 2  2.3 Other S i  me 

Seasonal 
Summary 

Percentages weighted by to ta l  numbers i n  escapement. 



Table 15. Comparison of three methods of determining age composi tion of sockeye 
salmon collected in the Kasilof River, 1983. 

Percent Composi t i  on by Age Cl ass 
Method 1 . 2  1.3 2 .2  2.3 

Method I - A1 1 age composition samples lumped together; age composition not 
weighted to  numbers in escapement. 

Method I 1  - Combined, weighted age compositions from four periods using data 
from a l l  dates within each period. 

3 Method 111 - Combined, weighted age composition from four periods using data 
from one or  more, b u t  not a l l ,  dates within each period. 



Crescent R i v e r  

A t o t a l  o f  87,231 f i s h  t a r g e t s  was enumerated e n t e r i n g  Crescent Lake f rom 1 J u l y  
through 31 J u l y  1983 (Appendix Tables 31 -42).  The appor t ioned sockeye salmon count  
o f  87,010 (Appendix Table 31) was expanded t o  92,343 t o  account f o r  f i s h  pass ing 
t he  sonar s i t e  a f t e r  31 J u l y  (Table 1 ). Th i s  escapement es t ima te  exceeded t h e  
escapement goal o f  50,000 es tab l  i shed  i n  1979 (Tarbox e t  a1 . 1983) by 85%. 

As expected f rom prev ious  yea rs '  observat ions,  t h e  m a j o r i t y  (97% on t h e  n o r t h  bank 
and 97% on t h e  south bank) o f  f i s h  t a r g e t s  were recorded w i t h i n  3  m of t h e  t r ans -  
ducer (F igu re  10) .  Peaks i n  h o u r l y  passage r a t e  occur red  between 0900 hour and 
1800 hour (F igu re  11 ) . 
The peak d a i l y  passage r a t e  o f  5,549 f i s h ,  and t h e  m idpo in t  o f  t he  escapement 
occurred on 19 J u l y  (Tahle 5) ,  1  day p r i o r  t o  t h e  h i s t o r i c  mean 50% passage da te .  
No d i f fe rences  i n  m i g r a t o r y  t i m i n g  was apparent by bank (Appendix Tables 40 and 
41).  Approx imate ly  80% o f  t he  r u n  i n t o  t h e  l a k e  passed t h e  sonar coun te rs  i n  22 
days (Table 16) ,  2  days l e s s  than t h e  mean f o r  t h e  p rev ious  4 years  (1979-1982). 

Adjusted f ishwheel  and se ine  catches a r e  r e p o r t e d  t n  Appendix Table 42. Age com- 
p o s i t i o n  (based on 731 samples) was p r i m a r i l y  age 7.3 sockeye salmon (42.2%) b u t  
a l s o  i nc l uded  r e l a t i v e l y  l a r g e  p r o p o r t i o n s  of age 2.2 (27.4%) and 2.3 (13.6%) f i s h  
which a r e  n o t  commonly observed i n  t h i s  system (Tab le  17) .  Average l e n g t h  and 
we igh t  by sex and age c lass ,  and t h e  r a t i o  o f  males t o  females f o r  sockeye salmon 
sampled a r e  presented i n  Appendix Tables 43 and 44. 

Sockeye salmon sonar counts appear t o  be a r e l a t i v e l y  accura te  measure o f  escape- 
ment i n t o  Crescent Lake. R i v e r  c o n d i t i o n s  ( n o t a b l y  v e l o c i t y )  d i c t a t e  inshore  
m ig ra t i on ,  p l a c i n g  f i s h  w i t h i n  t h e  hydroacous t i c  beam. Passage o f  f i s h  p r i m a r i l y  
d u r i n g  d a y l i g h t  hours a l lowed v i s u a l  m o n i t o r i n g  o f  t h e  escapement and subsequent 
p r e c i s e  ad justment  o f  sonar counters .  

Susi t na  R i v e r  

Salmon escapement es t imates  b y  spec ies r e p o r t e d  f o r  1983 a r e  a comp i l a t i on  o f  
da ta  gathered f o r  t h e  Susi tna H y d r o e l e c t r i c  P r o j e c t  (ADF&G 1984) as we1 1 as 
i n f o r m a t i o n  from Upper Cook I n l e t  sonar opera t ions  a t  Sus i tna S ta t i on .  

Several problems occurred i n  1983 which a f f e c t e d  da ta  ga the r i ng  success and sub- 
sequent escapement es t imates  a t  Sus i tna  S ta t i on .  P r i o r  t o  t h e  season, a  d e c i s i o n  
was made t o  r u n  t h e  west bank counter  i n  c l ose  p r o x i m i t y  t o  a  s i t e  which was 
l o s t  i n  h i g h  water  i n  1982 (K ing  and Tarbox 1983). Th i s  d e c i s i o n  was made 
a f t e r  examinat ion o f  severa l  p o t e n t i a l  areas w i t h i n  p r o x i m i t y  o f  Sus i tna  S t a t i o n .  
A l though t he  p o t e n t i a l  e x i s t e d  f o r  problems s i m i l a r  t o  those exper ienced i n  
1982, i t  was f e l t  t h a t  a  more s u i t a b l e  s i t e  was n o t  a v a i l a b l e .  General f i e l d  
and o s c i l l o s c o p e  observa t ions  i n d i c a t e d  t h a t  t he  west bank s i t e  e x h i b i t e d  some 
degree o f  s u b s t r a t e  f l u t t e r  and t a r g e t  l o s s  throughout  t h e  p e r i o d  o f  opera t ion .  
Th i s  evidence suggested a d r o p - o f f  i n  bottom con tour  ( subs tan t i a ted  by bot tom 
p r o f i l e s )  near t he  end o f  t h e  s u b s t r a t e  which r e s u l t e d  i n  a  weak and f l u c u a t -  
i n g  t a r g e t .  Attempts t o  s t a b i l i z e  t h e  subs t ra te  were e f f e c t i v e  o n l y  d u r i n g  s t a b l e  
wa te r - l eve l  pe r i ods  which occur red  i n f r e q u e n t l y  on t h e  Sus i tna  R iver .  The n e t  
r e s u l t  o f  t h e  i n a b i l i t y  t o  s t a b i l i z e  t he  t a r g e t  was p robab ly  a  l o s s  o f  da ta  because 





d - 
9
 - 0 rn cia 



Table 16. Date of cumulative percent of sockeye salmon counts recorded in the  
Crescent River, 1979-1 983l. 

Date by 10% Interval 
Year 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Date on which percentage level equaled o r  exceeded. 

* Estimated 3% of the escapement occurred a f t e r  9 August ( l a s t  date s f  opera- 
t i  on). 

Estimated 11% of the  escapement occurred a f t e r  31 July ( l a s t  date  of opera- 
t i o n ) .  

Estimated 6% of the  escapement occurred a f t e r  31 July ( l a s t  date  of operat ion) .  



Table 17.  Age composition of sockeye salmon collected in the Crescent River, 
1979-1 983. 

Percent Composition by Age Class Sampl e 
Year 1 . I  1.2 1.3 1 . 4  2.1  2.2 2.3 Other Size 

' Percentages weighted by total  numbers i n  escapement. 



of s l i g h t  missa iming o f  t he  t ransducer  which occurred as t h e  subs t ra te  changed 
c o n f i g u r a t i o n  du r i ng  per iods  o f  f l  u c t u a t i  ng water  1  eve1 s. Coupled w i t h  some 
degree of o f f shore  m ig ra t i on ,  and da ta  l o s s  due t o  bank cave- in  which caused 
cessa t ion  o f  coun t i ng  i n  e a r l y  August, the  n e t  r e s u l t  o f  these problems was low 
t o t a l  west bank f i s h  t a r g e t  counts r e l a t i v e  t o  Yentna S ta t i on .  

The eas t  bank s i t e ,  a l though s t a b l e  and conducive t o  sonar subs t ra te  placement, 
e x h i b i t e d  sec to r  d i s t r i b u t i o n  problems n o t  seen i n  p rev ious  years .  A1 though 
increased r i v e r  v e l o c i t y  i n  mid-season improved t h e  f i s h  d i s t r i b u t i o n ,  i t  appears 
t h a t  s u b s t a n t i a l  o f f s h o r e  m i g r a t i o n  o u t s i d e  t h e  coun t ing  range o f  t h e  sonar d i d  
occur. An e f f o r t  was made t o  q u a n t i f y  o f f shore  m i g r a t i o n  by p e r i o d i c a l l y  extend- 
i n g  t h e  coun t i ng  range t o  30 m and a d j u s t i n g  d a i l y  counts acco rd ing l y .  Th i s  pro- 
cedure improved escapement es t imates  t o  some degree, b u t  d i d  n o t  account  f o r  
m i d - r i v e r  m i g r a t i o n  (pas t  30 m), o r  m i g r a t i o n  i n  t h e  upper p o r t i o n s  o f  t h e  water  
co l  umn. 

Accuracy o f  salmon escapement es t imates  presented f o r  t he  Sus i tna  R i ve r  i n  1983 
i s  discussed i n  r e l a t i o n  t o  t h e  above i n f o r m a t i o n  i n  a d d i t i o n  t o  p o t e n t i a l  prob- 
lems assoc ia ted  w i t h  Sus i tna H y d r o e l e c t r i c  P r o j e c t  est imates.  I n  a l l  cases, e s t i -  
mates a r e  n o t  cons idered abso lu te  escapement counts f o r  t h e  r i v e r  because of i n h e r e n t  
problems i n  a1 1  e s t i m a t i o n  techniques, and d i s t r i b u t i o n  of spawners i n t o  t r i b u t a r i e s  
below and between enumeration s i t e s .  

Sockeye Salmon: 

An escapement range of 112,314 t o  176,200 l a t e  r u n  sockeye salmon was es t imated  f o r  
t h e  Sus i tna  R i v e r  i n  1983 (Table 1 ) .  The lower  va lue  represen ts  t h e  appor t ioned  
sonar counts ( ~ p p e n d i x  Tables 45-54) from Susi tna S t a t i o n  (Appendix Table 45), and 
t he  upper va lue  a  combinat ion of  Yentna S t a t i o n  sonar counts and t h e  Sunshine Sta- 
t i o n  mark-recapture (Peterson)  es t ima te  (ADF&G 1984; Appendix Table 46) .  The 
Sus i tna  H y d r o e l e c t r i c  P r o j e c t  a l s o  enumerated an e a r l y  r u n  o f  sockeye salmon t o t a l -  
i n g  3,300 f i s h  which reached a  m i d p o i n t  i n  m i g r a t i o n  (based on f ishwheel  ca t ch )  on 
10 June a t  Sunshine S t a t i o n  (ADF&G 1984). The escapement goal f o r  sockeye 
salmon e s t a b l i s h e d  i n  1979 (Tarbox e t  a l .  1983) i s  200,000 l a t e  r u n  f i s h .  Addi- 
t i o n a l  sockeye salmon escapement es t imates  made f o r  va r i ous  p o i n t s  on t h e  ma ins tw? 
Sus i tna  R i v e r  above Sus i tna  S t a t i o n  f o r  the  Sus i tna  H y d r o e l e c t r i c  P r o j e c t  a r e  
a l s o  presented i n  Appendix Table 46. 

Spawning ground surveys i n  index  areas accounted f o r  approx imate ly  35,600 sockeye 
salmon (Table 18).  Counts w i t h i n  most t r i b u t a r i e s  were comparable i n  magnitude 
w i t h  p rev ious  years.  A  s i g n i f i c a n t l y  h i ghe r  count i n  Red S h i r t  Lake i s  l i k e l y  
due t o  survey t im ing .  I n  1983 t he  survey t i m i n g  a l lowed enumeration o f  f i s h  i n  
l a r g e  schools below the l a k e  p r i o r  t o  d i s p e r s a l .  The weak r e t u r n  t o  Chelatna Lake 
r e l a t i v e  t o  t h e  p rev ious  t h ree  years  was subs tan t i a ted  by on-ground i n t e r v i e w s  w i t h  
l o c a l  r es i den t s .  

The d i f f i c u l t y  of o b t a i n i n g  accura te  escapement es t imates  f rom a e r i a l  survey o f  
l a k e  spawning areas was ev iden t  i n  t he  counts  f o r  She l l  Lake. P r i o r  t o  e n t r y  i n t o  
t h e  lake ,  12,000 sockeye salmon were observed i n  She l l  Creek (Table 19).  The peak 
count  o f  spawners i n  t he  l a k e  was 2,811 f i s h  o r  approx imate ly  23% of t he  number of 
f i s h  seen i n  t h e  o u t l e t  creek. Resu l ts  from a d d i t i o n a l  spawning ground surveys 
conducted f o r  t he  Sus i tna  H y d r o e l e c t r i c  P r o j e c t  and o t h e r  p r o j e c t s  i n  t h e  Sus i tna  



Table 18. Peak sockeye salmon escapement counts i n  Susi tna R i ve r  t r i b u t a r y  index areas, 1973-1 983. 

Year 
Index Area 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 

Byers Lake 1 1 1 50 300 1 1 1 1 1 275 
Talachul  i tna R i ve r2  12,362 6,186 5,105 13,210 25,935 14,308 11,696 21,125 9,926 14,560 9,590 
T r i n i t y -Mov ie  Lakes 75 0 0 4 2 186 150 195 200 500 138 260 
She l l  Lake 295 2 0 251 344 247 127 1,480 5,800 6,050 3,150 2,811 
Hewitt-Whiskey Lakes3 1,073 1,047 751 2,289 792 1,998 1,205 3,250 9,850 2,675 3,425 
Red Salmon Lake 250 160 

1 1 
142 
1 

376 372 235 480 1,100 1,212 1,000 
1 

150 
P u n t i l l a  Lake 2,100 1,105 90 550 200 1 

West Fork Yentna R i v e r  1 1 1 550 4,000 6,000 
4 

4564 5,500 9,000 10,340 9,660 
Chelatna Lake5 11 0 4 171 0 04  4,120 14,000 23,180 520 
F i sh  Lake 251 9 5 187 8 2 61 1 299 1006 2,100 176 280 1 

C lear  Creek7 1 1 1 3 0 75 31 0 365 320 450 2,060 1,315 
Stephan-Murder Lakes 255 115 261 462 539 1,142 140 220 475 452 1 

Larson Lake 2 0 19 6 3 8 5 330 117 160 1 
4 

4,600 2,150 1,200 
Swan Lake1' 310 386 465 51 6 827 91 7 406 350 760 340 
Red S h i r t  Lake1' 47 1 159 21 5 43 13 645 650 505 100 6,350 

I 
W 
a 

Susi tna R i v e r  Drainage 
To ta l  Index Area 

Escapement12 15,000 8,000 7,400 18,400 36,500 26,800 17,100 44,900 58,000 60,800 35,600 

I No counts conducted. 
Inc ludes  counts from Upper T a l a c h u l i t n a  Creek, T a l a c h u l i t n a  Lake, T a l a c h u l i t n a  Creek, Nor th  and South Judd 
Springs, Judd Spr ing  No. 2, Judd Lake, and Upper T a l a c h u l i t n a  R i v e r  Index Areas. 
Inc ludes  H e w i t t  Lake, Whiskey Lake, H e w i t t  Creek, Huck leberry  Creek, and Christmas Tree Creek Index Areas. 
Gl a c i  a1 l y  occ l  uded. 
Inc ludes  Coffee Creek and Snows1 i d e  Creek Index Areas. 
LOW v i s i b i l i t y - t u r b i d  water.  
Known as Chuni lna R i v e r  i n  p a s t  r e p o r t s .  ' Inc ludes  Mama and Papa Bear Lakes Index Areas. 
Inc ludes  P r a i r i e  Creek Index Area. 

lo Inc ludes  S l im Creek and "T" Creek Index Areas. 
Inc ludes  Role Jo Creek Index Area. 

l2 Rounded t o  t h e  neares t  100 f i s h .  



Table 19. Salmon escapement counts i n  Sus i tna  R i v e r  t r i b u t a r i e s ,  1983'. 

Peak Count o r  Escapement Est imate 
T r i b u t a r y  Sockeye P ink  Chum Coho Chinook 

Larson Lake 
F i sh  Lake 
West Fork Yentna R i v e r  
Ta lachul  i tna  R i v e r  
Red Salmon Lake 
A1 exander Creek4 
Deshka R i ve r  
Lake Creek 
Bunco Creek 
Byers Creek 
Chase Creek 
Cheechako Creek 
Chinook Creek 
Chul i tna  R i v e r  
Chuni lna Creek (C lear  Creek) 
4 t h  o f  J u l y  Creek 
Gold Creek 
Goose Creek 
Honol u l  u Creek 
I n d i a n  R i ve r  
Jack Long Creek 
Kashwi tna R i ve r6  
Lane Creek 
L i t t l e  W i  11 ow Creek 
Montana Creek 
Portage Creek 
P r a i r i e  Creek 
Sheep Creek 
Spink Creek 
Troublesome Creek 
W i l  low Creek 
F i s h  Creek 
Whiskers Creek 
Lower McKenzie Creek 
McKenzie Creek 
L i t t l e  Portage Creek 
5 th  o f  J u l y  Creek 
S k u l l  Creek 
Sherman Creek 
Susi t na  R iver7  
Cache Creek 
Answer Creek 
Ques t i on  Creek 
Unnamed Creek 
Slash Creek 
Gash Creek 
Devi 1 Creek 
Canyon Creek 



Table 19. Salmon escapement counts in Susi tna River t r i b u t a r i e s ,  1983' (continued).  

Peak Count o r  Esca~ement Estimate 
Tributary Sockeye Pink Chum Coho Chi nook 

Peters Creek 
Shell Creek 12,0088 8' 
Fish Creek ( ~ e n t n a )  15,000 - 20,000~ 
Trappers Creek 3,0008 
Eightmi l e  Creek 15,0008 
Deception Creek 
Moose Creek 

Not considered t o t a l  escapement unless indicated. 

Data from Commercial Fisheries Division ae r i a l  surveys. 

Data from Sport F i  sh Division ae r i a l  surveys (Del aney and Hepl e r  1984). 

Includes Wolverine and Sucker Creeks. 

Data from Susi tna Hydroelectric Project  surveys (ADF&G 1984). 

North Fork only. 

Total escapement estimates based on mult iple survey and stream l i f e  data.  
Peak counts to ta led  554 sockeye salmon and 1,467 chum salmon. 

Data from Cook In1 e t  Aquaculture Association ae r ia l  surveys (Marcuson pers. 
comm. ) .  



River drainage a r e  presented in Table 19. Of i n t e r e s t  a r e  sockeye salmon e s t i -  
mates from two systems not previously known t o  support large spawning populations: 
Eight-mile Creek (15,000 sockeye salmon), and Fish Creek (Yentna River t r ibu ta ry  - 
15,000 t o  20,000 sockeye salmon). 

Approximately 83% of the f i s h  t a rge t s  apportioned t o  sockeye salmon a t  Susitna 
Sta t ion were counted on the west bank (Table 5 ) .  Sector d i s t r ibu t ion  data f o r  
t h i s  bank indicated t ha t  a majority (54%) of the  t a rge t s  were counted within 3 m of the 
transducer, however, a r e l a t i ve ly  high proportion (25%) of counts were a l so  recorded 
in the offshore (4 .5  m - 6 m )  counting area (Figure 12) .  

Evaluation of sec to r  d i s t r ibu t ion  information from Susitna Stat ion e a s t  bank sonar 
counts indicated a poor inshore d i s t r ibu t ion  throughout the period of enumeration 
(greater  than 60% of the counts occurred i n  Sectors 7-12). In an e f f o r t  t o  quan- 
t i f y  f i s h  migrating outside the standard 20 m counting range, the  range was per- 
iodical ly  extended t o  30 m ,  and a r a t i o  of counts within 20 m t o  counts within 30 m 
established.  Data from t h i s  exercise indicated t ha t  approximately 35% of the f i s h  
t a rge t s  enumerated were migrating between 20 m and 30 rn from the transducer. Hourly 
d i s t r ibu t ion  of counts on both banks was r e l a t i ve ly  even throughout the  day and 
consis tent  as the season progressed (Figure 13) .  

The midpoint of sockeye salmon counts f o r  both banks a t  Susitna Sta t ion combined 
was 20 July (Table 5 ) ,  the same date as  the h i s to r ica l  50% da te  (1978-1981). 
Peak passage dates occurred 1 day p r io r  t o  the midpoint on the west bank and on 
the 50% da te  on the e a s t  bank (Appendix Tables 55 and 56). The midpoint of f i sh -  
wheel catches of sockeye salmon a t  Yentna Sta t ion was 22 July (ADF&G 1984), 2 days 
a f t e r  the midpoint of west bank fishwheel catches and sonar counts a t  Susitna Sta- 
t ion.  Eighty percent of the f i s h  t a rge t s  a t t r ibu ted  t o  sockeye salmon were counted 
in 11 days (Table 20), approximately 1.5 days l e s s  than the average from 1978-1981. 

Fishwheel catches by bank a r e  summarized i n  Appendix Tables 57 and 58. Of the 
t o t a l  sockeye salmon captured, 1,899 f i s h  were sampled fo r  age, length,  weight, 
o r  sex data.  Age composition derived using previously described groupings of data 
revealed no difference in r e su l t s  f o r  the  major age c lasses  t e s ted  (1.2, 1 .3 )  by 
method (Table 21 ) .  Consequently, r e su l t s  from Method I were selected t o  represen' 
the escapement age composition since variances calculated f o r  proportions of major 
age c lasses  were smaller than those calculated fo r  Methods I1 and 111. Age 1 .2  
sockeye salmon were the  dominant age c lass  in the  escapement (55.1%), followed by 
age 1.3 (23.6%),  and 2.2 (9.2%) f i s h  (Table 22). Average length and weight data 
compiled by sex and age c l a s s ,  and r a t i o  of males t o  females a r e  presented i n  
Appendix Tables 59 and 60. 

Pink Salmon: 

An estimated 101,300 pink salmon were enumerated i n  the  Susitna River i n  1983 
(Table 23).  The estimate consis ts  of apportioned sonar counts from Yentna Sta t ion 
and the  mark/recapture estimate generated a t  Sunshine Stat ion (Appendix Table 461, 
and does not include mainstem or  t r ibu ta ry  spawners below r i ve r  mile 77 (excluding 
Yentna River). Results of enumeration e f f o r t s  a t  addit ional  Susi tna Hydroelectric 
s i t e s  a re  a l so  presented i n  Appendix Table 46. F i s h  t a rge t s  a t t r i bu t ed  t o  pink 
salmon a t  Susitna Sta t ion numbered 28,981 (Appendix Table 45).  
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Table 20. Date of cumulative percent  of sockeye salmon counts  recorded a t  Sus i tna  
S ta t ion  i n  t h e  Sus i tna  River,  1978-1982l *.  

Date by 10% In terva l  
Year 10% 20% 30% 40% 50% 60% 70% 80% 90% 

Date on which percentage l e v e l s  equaled o r  exceeded. 

* 1982 r u n  t iming information unavai lab le  due t o  mid-season da ta  l o s s .  

3 100% d a t e  denotes  l a s t  day of opera t ion .  



Table 21. Comparison o f  t h r e e  methods o f  de te rmin ing  age composi t ion o f  sockeye 
salmon c o l l e c t e d  i n  the  Sus i tna  R i ve r  a t  Sus i tna S ta t i on ,  1983. 

Percent Composit ion by  Age Class 
Method 0.2 1.1 0.3 1.2 2.1 1.3 2.2 1.4 2.3 2.4 

Method I - A l l  age composit ion samples lumped toge ther ;  age composi t ion n o t  
weighted t o  numbers i n  escapement. 

Method I 1  - Combined, weighted age composit ions f rom f o u r  per iods  us ing  data 
from a l l  dates w i t h i n  each per iod .  

3 Method 111 - Combined, weighted age composi t ion f rom f o u r  pe r i ods  us ing  data 
f rom one o r  more, b u t  n o t  a1 I ,  dates w i t h i n  each per iod .  



Table 22. Age composition of sockeye salmon col lec ted in  the Susitna River a t  
Susi tna Sta t ion,  1975-1 983. 

Sea sona 1 Percent Composition by Age Class Sampl e 
Summary 0.2 1.1 0.3 1.2 2.1 1.3 2.2 1.4 2.3 2.4 Size 

Precocious males, age 3,, were excluded from the analys is  since a representa- 
t i v e  sample of t h i s  age c lass  was not taken each year. 

Percentages weighted by t o t a l  numbers in  escapement. 



Table 23. Side scan sonar fish targets apportioned t o  pink salmon, chum salmon, 
and coho salmon in the Susitna River a t  Susitna Station, 1978-1983. 

Estimated Number of Fish 
Year Pink Chum Coho chinook1 - 

1 Sport Fish Division chinook salmon escapement counts conducted on the follow- 
ing systems: Alexander Creek, Deshka River, Lake Creek, Talachulitna River, 
Peters/Martin Creek, Cache Creek, Willow Creek, Deception Creek, Montana Creek, 
Moose Creek, Kashwitna River, L i t t l e  Willow Creek, Sheep Creek, Goose Creek, 
Indian Creek, Portage Creek, Chunilna Creek, Prairie Creek, and Chulitna River. 
Taken from ADF&G Sport Fish Division, 1984 Northern Cook Inlet  Chinook Salmon 
Sport Fishery report to  the Board of Fisheries. 

Complete surveys precluded by high, turbid water conditions. 

Total of Yentna Station (Susitna Hydroelectric) and Susitna Station eas t  bank 
sonar estimates. 

Total of Yentna Station (Susi tna Hydroelectric) sonar estimate and Sunshine 
Station (Susi tna Hydroelectric) mark-recapture estimate. 



Spawning ground survey es t imates  accounted f o r  6,348 p i n k  salmon i n  se lec ted  
streams w i t h i n  t h e  dra inage (Tab le  19 ) .  Comprehensive surveys were conducted 
on t r i b u t a r i e s  and s i d e  sloughs o f  t he  Sus i tna  R i v e r  above Talkeetna (ADF&G 
1984). Remaining counts were ob ta ined  i n  con junc t i on  w i t h  surveys o f  sockeye 
salmon spawning grounds and do n o t  r e f l e c t  p i n k  salmon peak spawning pe r i ods  o r  
major  spawning grounds. 

Peak d a i l y  p i n k  salmon counts a t  Sus i tna S t a t i o n  v a r i e d  by 9 days between banks, 
a l though t he  m idpo in t s  v a r i e d  by one 4 days (Appendix Tables 55 and 56). The 
west bank sonar count m idpo in t  da te  o f  27 J u l y  was 1 day l a t e r  than t h e  m idpo in t  
generated from f i  shwheel data a t  Yentna S t a t i o n  (Tab le  5 and ADF&G 1984). Com- 
pared t o  p rev ious  years,  1983 r u n  t i m i n g  da ta  suppor t  a  t r e n d  o f  an approximate 
1 week d i f f e r e n c e  i n  r u n  t i m i n g  between even and odd years  (Tab le  24 and Tarbox 
e t  a1 . 1981 ). 

A t o t a l  o f  315 p i n k  salmon was sampled f o r  l eng th ,  weight ,  and sex da ta  a t  Sus i tna  
S t a t i o n .  Resu l ts  a r e  presented i n  Appendix Tables 61 and 62. 

Chum Salmon: 

A t o t a l  escapement es t ima te  o f  276,800 chum salmon was made f o r  t h e  Sus i tna  R i v e r  
(Table 23), composed o f  Yentna S t a t i o n  sonar counts and t h e  Sunshine S t a t i o n  mark/ 
r ecap tu re  es t ima te  (ADF&G 1984). Th is  t o t a l  does n o t  i n c l u d e  Sus i tna  R i v e r  main- 
stem o r  t r i b u t a r y  spawners (excep t ing  Yentna R i v e r )  below Sunshine S t a t i o n .  I n  
con t ras t ,  Susi t na  S t a t i o n  sonar counts f o r  chum salmon t o t a l e d  7,602 f i s h  (Appendix 
Table 45).  The es t ima te  o f  276,800 chum salmon i s  t h e  second l a r g e s t  ever  recorded 
f o r  t h e  drainage. Escapement es t imates  f rom a d d i t i o n a l  se lec ted  s i t e s  on t he  
Susi tna R i ve r  above Talkeetna a r e  presented i n  Appendix Table 46. 

Spawning ground surveys accounted f o r  4,461 chum salmon w i t h i n  t h e  Susi tna R i v e r  
d ra inage  (Table 19) .  As w i t h  p i n k  salmon, comprehensive enumeration e f f o r t s  on 
spawning grounds a r e  l i m i t e d  t o  t h e  Sus i tna  R i v e r  above Talkeetna. 

Chum salmon f i s h  t a r g e t s  a t  Sus i tna  S t a t i o n  peaked and reached t h e  m idpo in t  on 19 
and 20 J u l y ,  r e s p e c t i v e l y  (Appendix Tab1 es 55 and 56), however, Susi t n a  Hydro- 
e l e c t r i c  data (ADF&G 1984) suggest a  bimodal e n t r y  curve  w i t h  a  second peak 
o c c u r r i n g  i n  m id  t o  l a t e  August i n  Yentna S t a t i o n  and Sunshine S t a t i o n  f ishwheel 
catches. Suggested reasons f o r  t h i s  apparent bimodal e n t r y  p a t t e r n  i n c l u d e  com- 
merc ia l  f i s h e r y  i n f l uence ,  t i m i n g  d i f f e r e n c e s  between stocks, and v a r i a t i o n s  i n  
r i v e r  d ischarge l e v e l  which may have i n f l u e n c e d  m i g r a t i o n  p a t t e r n s  o r  a l t e r e d  f i s h -  
wheel ca tch  e f f i c i e n c y .  Cessat ion o f  enumeration a c t i v i t i e s  a t  Sus i tna S t a t i o n  i n  
e a r l y  August l i k e l y  b iased  m i g r a t i n g  t i m i n g  da ta  f o r  t h i s  spec ies i n  1983. Resu l ts  
from 1979 through 1981 when counters  were operated through t h e  end o f  August i n d i c a t e d  
t h a t  30% t o  40% o f  t he  chum salmon passed Susi tna S t a t i o n  d u r i n g  August. Shore 
o r i e n t a t i o n  and h o u r l y  d i s t r i b u t i o n  da ta  f o r  chum salmon were e s s e n t i a l l y  masked 
d u r i n g  peak count  pe r i ods  i n  J u l y  by more abundant species.  

A t o t a l  o f  131 chum salmon was sampled f o r  age, l eng th ,  weight ,  and sex charac te r -  
i s t i c s  a t  Sus i tna  S t a t i o n .  P r o p o r t i o n  o f  samples by  age c l a s s  v a r i e d  cons iderab ly  
f rom prev ious  years  w i t h  t h e  percentage of 0.4 age f i s h  (45%) n e a r i y  equal t o  t h a t  
o f  age 0.3 f i s h  (55%; Table 25). The absence o f  age 0.2 f i s h  i n  Sus i tna  S t a t i o n  
data may be a f u n c t i o n  o f  sample s i z e  and d i s t r i b u t i o n  (approx imate ly  75% of t h e  



Table 24. Date o f  cumulat ive percent  o f  p i n k  salmon counts recorded i n  t he  
Susitna R iver  a t  Susitna Sta t ion ,  1978-1983' 3 .  

Date by 10% I n t e r v a l  
Year 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Date on which percentage l e v e l  equaled o r  exceeded. 

2 100% date denotes l a s t  day o f  operat ion.  

3 1982 run  t im ing  i n fo rma t i on  unava i lab le  due t o  mid-season data loss .  



Table 25. Unweighted age composition of chum salmon collected in the Susitna 
River at Susi tna Station, 1975-1983. 

Percent Composition by Age Class Sampl e 
Year 0.2 0.3 0.4 0.5 Size 



samples were f rom eas t  bank f i shwhee ls ) ,  a l though t h i s  age c l ass  was a l s o  a v e r y  
smal l  p r o p o r t i o n  of Susi tna H y d r o e l e c t r i c  S t a t i o n  age composit ions (Yentna S t a t i o n  
2.2%, Sunshine S t a t i o n  0.3%, ADF&G 1984). The r e l a t i v e  p ropo r t i ons  of  these t h r e e  
age c lasses i n  t h e  1983 escapement may r e f l e c t  d i f fe rences  i n  magnitude of escape- 
ment i n d i c e s  repo r ted  f o r  t h e  1973 through 1980 pa ren t  years.  Length and we igh t  
c h a r a c t e r i s t i c s  by age c l a s s  and sex, and t h e  r a t i o  o f  males t o  females a r e  pre-  
sented i n  Appendix Tables 63 and 64. 

Coho Salmon: 

Est imates o f  Sus i tna  R i v e r  coho salmon escapement ranged from 11,729 f i s h  (Sus i t na  
S t a t i o n  sonar count;  Appendix Table 45) t o  24,100 f i s h  (combined Yentna S t a t i o n  
sonar count and Sunshine S t a t i o n  mark/ recapture est imate;  Table 23).  The upper 
es t imate  does n o t  i n c l u d e  spawners r e t u r n i n g  t o  t r i b u t a r i e s  below r i v e r  m i l e  77 
e x c l u s i v e  o f  Yentna R iver .  Spawning ground surveys enumerated o n l y  399 coho salmon 
(Table 19) a l though ex tens i ve  surveys were conducted o n l y  on t h e  Sus i tna  R i v e r  and 
i t s  t r i b u t a r i e s  above Talkeetna (ADF&G 1984). Mark/recapture es t imates  f o r  coho 
salmon a t  a d d i t i o n a l  p o i n t s  on t h e  Sus i tna  R i v e r  above Sunshine S t a t i o n  a r e  pre-  
sented i n  Appendix Table 46. 

F i f t y  percen t  o f  t h e  f i s h  t a r g e t s  a t t r i b u t e d  t o  coho salmon a t  Sus i tna  S t a t i o n  
passed t h e  counters  by 21 Ju l y ,  approx imate ly  7 days e a r l i e r  than  t he  h i s t o r i c  (1978- 
1981 ) average. I n  con t ras t ,  peak passage r a t e s  c a l c u l a t e d  from f i  shwheel catches a t  
Yentna S t a t i o n  and Sunshine S t a t i o n  were 27 J u l y  and 5 Auqust, r e s p e c t i v e l y  (ADF&G 
1984). The apparent e a r l y  m i g r a t i o n  t i m i n g  o f  coho salmon a t  Sus i tna  S t a t i o n  i s  
l i k e l y  a r e s u l t  of e a r l y  t e r m i n a t i o n  o f  t h e  p r o j e c t  when norma l l y  20% t o  30% o f  
t he  coho salmon escapement occurs i n  August. As w i t h  chum salmon, t h e  r e l a t i v e  
abundance o f  o the r  species m i g r a t i n g  concur ren t  t o  coho salmon d u r i n g  peak pe r i ods  
e f f e c t i v e l y  masked shore o r i e n t a t i o n  and h o u r l y  d i s t r i b u t i o n  da ta  f o r  t h i s  spec ies.  

A t o t a l  o f  182 coho salmon was sampled f o r  age, weight ,  l eng th ,  and sex charac te r -  
i s t i c s  a t  Sus i tna  S t a t i o n .  The dominant age c l ass  (67.2%) was age 2.1 f i s h  (Table 
26). Length and we igh t  c h a r a c t e r i s t i c s  by age c l a s s  and sex, and t h e  r a t i o  o f  
males t o  females a r e  presented i n  Appendix Tables 65 and 66. 

Chinook Salmon: 

Chinook salmon escapement es t imates  have n o t  been undertaken a t  Sus i tna  S t a t i o n  
s i nce  1978. M i g r a t o r y  behavior  n o t  conducive t o  enumeration b y  side-scan sonar 
and e a r l y  r u n  t i m i n g  i n  comparison t o  o t h e r  salmon species a r e  t h e  p r imary  reasons 
f o r  t he  l a c k  o f  an enumeration program. The Petersen mark/ recapture program con- 
ducted a t  Sunshine S t a t i o n  r e s u l t e d  i n  an es t ima te  o f  $7,291 f i s h  (ADF&G 1984). 
Stream survey i n fo rma t i on  compi led t o  da te  i d e n t i f i e d  62, 173 chinook salmon i n  
se lec ted  t r i b u t a r i e s  ( p r i m a r i l y  below Sunshine S t a t i o n )  i n  t h e  Susi t n a  R i v e r  d r a i n -  
age (Tab1 e 19).  Petersen mark/ recapture es t imates  were a1 so ob ta ined  f o r  Ta l  keetna 
and Curry  S ta t i ons  on t he  Upper Sus i tna  R i v e r  (Appendix Table 46).  

M i g r a t o r y  t i m i n g  and AWL (age, weight ,  l e n g t h )  in fo rmat ion  f o r  Susi t n a  Hydroel  ec- 
t r i c  p r o j e c t  s i t e s  a r e  found i n  ADF&G (1984).  Index area counts ob ta ined  by Spor t  
F i sh  D i v i s i o n  i n  se lec ted  t r i b u t a r i e s  f o r  t h e  years  1976 through 1983 a r e  presented 
i n  ADF&G Spor t  F i s h  D i v i s i o n  (1984). Year t o  yea r  comparisons a r e  made which 
i n d i c a t e  escapement i n t o  t h e  Sus i tna  R i v e r  was h i g h  i n  1983 r e l a t i v e  t o  t h e  pre-  
v ious  7 years .  



Table 26. Unweighted age composit ion of  coho salmon c o l l e c t e d  i n  the  Susi tna 
River ,  1975-1983. 

Percent Composition by Age Class Sampl e 
Year 1.1 2.0 2.1 3.0 2.2 3.1 Size 



Evaluation of Data: 

Data from various studies conducted on the Susitna River indicate tha t  in general 
chum salmon, coho salmon, and chinook salmon do not exhibit strong inshore orien- 
tation in the lower Susitna and Yentna Rivers. Therefore, only that component of 
the escapement migrating within 20 m of the shore a t  the respective sonar s i t e s  
will be included in the total  f i sh  target counts. 

Additionally, various s i t ing  c r i t e r i a  (King 1984) must be met t o  insure tha t  even 
normally shore oriented species (sockeye salmon and pink salmon) move through the 
hydroacoustic beam during migration. Failure to  meet these c r i t e r i a  will resul t  
in undercounting, with the degree of undercounting dependent on a variety of fac- 
tors .  

Differences in migratory behavior between species further resul ts  i n  problems in 
apportioning total  f i sh  targets based on fishwheel catches. That i s ,  f ish that  
cross the substrate in the outer sectors may not be subject t o  fishwheel capture, 
resulting in apportioned f ish targets being biased toward those species which 
exhibit the strongest inshore preference. The degree to which these factors a f fec t  
the accuracy of apportioned f i sh  targets by species i s  dependent yearly on total  
count distribution and run strength of each species relat ive to  the others. 

Assessment of escapement estimates should also include some evaluation of factors 
affecting accuracy of mark/recapture estimates. Several assumptions must be met 
i n  any mark/recapture estimate (Jones 1977, Ricker 1958, Jones 1976). The effects  
of violating these assumptions can be t o  over or underestimate the population 
s ize a1 though in general most errors resul t  in overestimation. In the absence of 
adequate studies t o  measure sources of error  which resul t  in assumption violations,  
the potential error  in a population estimate cannot be quantified. However, num- 
erous studies have been done which compare mark/recapture estimates to  total  counts 
obtained Prom other methods (generally weir counts). I t  i s  apparent from th i s  l i t -  
erature that mark/recapture estimates vary widely from actual escapement, and are  
nearly always an overestimation (Brett  1952, Lister e t  a l .  1931, Simpson 1984).  

Finally, using reported escapements as estimates of total  spawners in the Susitnz 
River i s  complicated by the f ac t  that  i t  i s  not known what proportion of each 
species escapement spawns between and below established enumeration s i t e s .  

I t  i s  apparent, a f t e r  review of the numerous factors which affect  accuracy of 
counting in the Susitna River, that  very l i t t l e  evidence can be presented which 
establishes the accuracy of reported escapement estimates relat ive to  actual 
escapement. 

U~per Cook In le t  Minor Svstems 

Escapement estimates for  various Upper Cook Inlet  r ivers  (Figure 14 )  not regularly 
monitored by Commercial Fisheries Division s ta f f  are  summarized in Table 27. Additional 
detail  i s  provided for  systems where an e f fo r t  was made to  quantify total  escape- 
ment, or where index areas have been established to  provide relat ive year to year 
comparative data. 



Figure 14. Upper Cook Inlet west side streams. 



Table 27. Salmon escapement observations i n  selected Upper Cook I n l e t  anadromous 
streams, 1983l. 

Stream Method 

F i tz  creek2 
Cl earwater creek2 
Chi ni tna ~ i v e r '  
Polly creek2 
Harr ie t  creek2 
L i t t l e  Jack slough3 
Cannery Creek3 
Dr i f t  River3 
Big River3 

Chakachatna River - 
McArthur ~ i v e r '  
Chuitna ~ i v e r ~  

Threemi 1 e Creek 
Olson creek3 
Pret ty  Creek 
Dril l  creek3 
Bishop Creek 
Coal creek2 
Theodore River 
Lewis River 
L i t t l e  Susi tna River 
Nancy Lake2 
Fish Creek1' 
Chickaloon River 
Thurman Creek3 
Mystery Creek 
Bishop Creek 
Crooked Creek 
Ninilchi k River 
Deep Creek 
Anchor River 
Packers Lake 

Aerial Count 
Aerial Count 
Aerial Count 
Aerial Count 
Aerial Count 
Aerial Count 
Aerial Count 
Aerial Count 

Weir 
Aerial Count 

Aerial Count 

Aerial Count 
Aerial Count 
Aerial Count 
Aerial Count 
Aerial Count 
Aerial Count 
Aerial Count 
Aerial Count 
Ground Count 
Aerial Count 
Weir Count 

Aerial Count 
Aerial Count 
Aerial Count 
Aerial Count 

Weir Count 
Aerial Count 
Aerial Count 
Aerial Count 

Weir Count 

Number of Fish Observed o r  Estimated 
Sockeye Pink C h u m  Coho Chinook 

Aerial and ground counts a r e  not considered t o  be t o t a l  escapement counts unless 
indicated. 
ADF&G Commercial Fisher ies  Division surveys. 
Cook I n l e t  Aquaculture Association surveys (Marcuson, pers. comm. 1. 
I ncl udes Blue (El 1 i ng) Lake. 
Weir counts from Wolverine Lake only (Cook I n l e t  Aquaculture Association 1983). 
Environmental Research and Technology (1 954). 
Counts from West Fork Coal Creek only. 
ADF&G Sport Fish Division (1984). 
Engel (1 984). 
Chlupach, pers. comm. 



B i g  R iver :  

Cook I n l e t  Aquaculture Assoc ia t ion  operated two f ishwheels i n  B i g  R ive r  ( 7  t o  8 
m i  upstream f rom Cook 1 n l e t )  and a w e i r  on Wolverine Creek ( o u t l e t  o f  Wolverine 
Lake). A e r i a l  surveys were conducted i n  a d d i t i o n a l  known c learwater  spawning 
areas. A t o t a l  o f  32,950 sockeye salmon was enumerated through the  w e i r  on 
Wolverine Creek and an est imated 120,000 sockeye salmon were counted i n  a e r i a l  
surveys. Add i t i ona l  escapement est imates were generated v i a  mark/recapture 
techniques and are  presented i n  Marcuson (1984). 

Chui tna River :  

Salmon escapement i n t o  the Chuitna R ive r  was est imated by a e r i a l  counts as p a r t  
of an environmental  base l ine  s tudy f o r  the  Diamond Shamrock-Chuitna Coal J o i n t  
Venture P ro jec t .  Reported counts f o r  t h e  drainage were 5,750-6,500 chinook 
salmon, 1,600-1,800 coho salmon, and 7,150 p ink  salmon. S p e c i f i c  tri b tua ry  
in fo rmat ion  can be found i n  Environmental Research and Technology, I nc .  ( 1  984). 

Upper Cook I n l e t  Westside Streams: 

A e r i a l  surveys are  conducted annua l ly  on se lec ted  index streams t o  enumerate 
chinook salmon. Counts from 1983 and prev ious years a re  presented i n  ADF&G Sport  
F i s h  D i v i s i o n  ( 1  984). Streams and corresponding chinook salmon counts were as 
fo1 1 ows : 

Chui tna  R ive r  - 5,750-6,500 
B ishopCreek  - 1,000 
Theodore R ive r  - 1,519 
Lewis R ive r  - 521 

F i sh  Creek ( B i g  Lake): 

Salmon enumeration was accompl i shed p r i m a r i l y  through a we i r  operated below B i g  Lake. 
F ina l  escapement est imates were 118,797 sockeye salmon and 2,342 coho salmon 
(Chl upach, pers. comm. ) . H i s t o r i c  escapement and m ig ra to ry  t i m i n g  i n fo rma t i on  
f o r  sockeye salmon spawning i n  t h i s  drainage i s  presented i n  Tables 28 and 29. 

South Kenai Peninsula Streams: 

A e r i a l  surveys a re  conducted annua l ly  on t h e  Anchor River ,  Deep Creek, and N i n i l c h i k  
R iver  by Sport  F i sh  D i v i s i o n  s t a f f .  Reported chinook salmon escapements i n  1983 
were 1,490, 1,010, and 710 f i sh ,  r e s p e c t i v e l y  (Hammarstrom 1984). 

Packers Creek (Ka lg in  I s 1  and) : 

A t o t a l  o f  18,403 sockeye salmon was counted through a w e i r  es tab l i shed  below the  
o u t l e t  o f  Packers Lake (Marcuson 1984). 



Tab1 e 28. Fish Creek sockeye salmon escapement, Big Lake drainage, 1936-1 983. 

Year Dates Methods 

1936 711 5-811 1 Weir 
1937 7/21 -8109 Weir 
1938 711 0-8108 Weir 
1939 7111-8/12 Weir 
1 940 7/04-8112 Weir 
1941 7104-3/09 Weir 

1942-1 945 No actual counts conducted 
Est. ground count 
Est. ground count 
Est. ground count 

Weir 
Weir 
Weir 
Weir 
blei r 
Weir 
Weir 
Weir 
Weir 
Weir 

Counting Screen 
Counting Screen 
Counti ng Screen 
Counting Screen 
Counting Screen 
Counti ng Screen 
Counti ng Screen 
Counting Screen 
Counti ng Screen 
Counti ng Screen 

Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Wei r 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Wei r 
Weir 

Total Number of 
Sockeye Sal mon 



Table 29. Date of cumulative percent of sockeye salmon counts recorded in Fish 
Creek, 1978-1 983l 2. 

Star t ing Date of 10% Interval  
Year Date 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Date on which percentage level equaled o r  exceeded. 

2 100% date denotes l a s t  day of operation. 
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APPENDICES 



A p p e ~ ~ c i i x  Table 1 .  T o t a l  number o f  f i s h  t a r g e t s  and e s t i n l a t e d  s p e c i e s  c o t ~ p o s i t i o n  r e c o r a e d  b y  s i d e - s c a n  s o n a r  
i n  t h e  Rena i  R i v e r ,  22  June  t h r o u g l ~  1 2  August  1 9 3 3 * .  

---------o---------P_I------------------------------------------------------------------------------------------- 

Cate  F i s h  - ----- - iluniber o f  F i s h  -- 
,.o bay  T a r g e t s  t lccun Soclceye Accun C o i l ~  Accurr~ King Accun: 
.............................................................................................................. 

61 22 43 6 43 6 43 4 43 4 2 2 0 0 
61  23 47 2 308  47 0 9 0 4  2 4 0 0 
6 1  2 4  445  1 3 5 3  443 1347  2 6 0 0 
61  25 6 0 5  1 9 5 8  6 0 2  1 9 4 9  3 9 0 0 
6 /  26 4 2 4  23 52 42 2 2371  2 1 1  0 0 
6 1  27 5 96 2 9 7 8  5 93 2 9 6 4  3 1 4  0 0 
6 1  28 5 95 3576  595 3 5 5 9  3 17  0 0 
6 1  29 41 1 3987  40 9 3 9 6 8  2 1 9  0 0 
6 / 3 0  420 440 7 41 9 43 87 1 20  0 0 
7 1  1 316 47 23 3 1 5  47 0 2  1 2 1 0 0 
7 1  2 23 0 4 0  53 2 2 9  493 1 1 2 2  0 0 
7 1  3 281 5 2 3 4  280 521  1 1 2 3 0 0 
7 1  4 229 5463  228  543 3 1 2 4  0 0 

f 7 1  5 21 5 56 7 8 21  4 56 53 1 2 5 0 0 
7 1  6 299 5977 298  5951 1 26 0 0 
7 1  7 21 1 6 1 8 8  210 6 1 6  1 1 2 7 0 0 
7 1  G 215 6 4 0 4  21  5 6 3 7 6 1 2 8 0 0 
7 1  9 367 6 7 7 1 3 6 6  6 7 42 1 2 9 0 0 
7 / 1 0  1 3 3  C, 8 1 0 9  1 3 3 5  8077 3 3 2  0 0 
7 / 1 1  247 2 1 0 5 8 1  2463 1 0 5 4 0  9 41 0 0 
7 / 1 2  2 9 9 4  1 3 5 7 5  2983 1 3 5 2 3  11 5 2 0 0 
7 / 1 3  1 2 5 5 5  26160  1 2 5 3 8  26061  47 9 9 0 0 
7 / 1 4  27677 53837 27 586 53 6 47 9 1 1 9 0  0 0 
7 / 1 5  56290  110127  5 6 1 6 0  109807  1 3 0  3 20 0 0 
7 / 1 6  426 7 4 1 5 2 8 0 1  426 7 4 1 5 2 4 8 1  0 3 20 0 0 
7 / 1 7  34916  187717  3 4 9 1 6  1 8 7 3 9 7  0 3 20  0 0 
7 / 1 8  8 8 2 1 8  27 593 5 8 8 1  55  27 5 5 5 2  6 3 3 83 0 0 
7 / 1 9  8 6 9 5 2  356887  8 0 9 5 2  3 5 6 5 0 4  0 3 83 0 0 
7 / 2 0  81497 43 83 8 4  81497  43 COO1 0 3 83 0 0 
7 / 2 1  44845  483229  4 4 8 4 5  482846  0 3 83 0 0 
7 / 2 2  1 3 4 1 4  502143 1 8 9 1 4  5 0 1 7 6 0  C' 3 83 0 0 
7 / 2 3  1 0 0 3 9  513032  1 0 6 6 0  51 2420  1 5 4  56 7 46 46 
7 1  2 4  1 2 8 2 8  5 2 5 8 6 0  1 2 5 0 6  524926 2 5 8  8 2 5  6 4 1 1 0  

- Continued- 



+pencil:: Tiable 1 .  T o t a l  11un:ber o r  f l s i l  t a r g e t s  and e s t i r r a t e u  speci-es co r ,~pos i t ion  r e c o r a e u  by s i d e  scan  sonar  
l u  t h e  Kenai I : iver,  22 June through 8 August 19b3* [ c o n t i n u e d ] .  .............................................................................................................. 

Uzte E'isr, -- liuuber of i i s h  - -- 
i ~ o  L a y  T a r g e t s  A C C U I ~ I  Sockeye iic cu,r. cello Kiug iic c  uid Accur., .............................................................................................................. 

71 25 7457 533317 7344 53 227 0 90 91 5 23 133 
7/26 106 46 543 965 10459 542729 151 1U66 38  1 7  1 
7 1  27 2406 546371 23 bl  5451 10 2 0 1086 5 176 
7 1  28 4502 550873 4424 549534 6 2 1148 16 192 
71 29 3978 554851 3925 553 459 4 2 11 90 11 203 
7/30 2406 557257 2372 555831 2 7 1217 7 210 
7/31 5823 5630LO 57 51 56 1582 57 1274 1 4  224 
I /  1 9802 57 2882 9703 57 1285 7 9 1353 20 2 44 
81 2 63bl 57 9263 6288 577573 7 4 1427 19 263 
81 3 2 142 581405 2113 57 46 66 2 3 1450 6 26 9 
8 /  4 93 90 590795 9319 5119005 57 1507 1 4  2 83 
b l  5 19059 6091154 18771 607776 23 0 1737 5 8 341 
81 G b266 618120 81 56 615932 8 8 1625 2 2 363 

y' 01 7 3714 621834 3672 619604 34  1859 9 3 7 2 
b/ S 4005 625839 3 96 6 623570 3 1 1890 8 3b0 
81 9 240 4 628243 2368 625938 2 4 1919 7 3 87 
81 10 2024 630267 1761 627719 23 6 21 55 7 3 94 
8 /11  1929 63 21 96 1721 629440 202 2357 6 40 u 
3 /12 9 7 5 633171 900 630340 7 3 2430 2 46 2 

.............................................................................................................. 
T o t a l  633171 6 3 ~ 3 4 0  2 43 0 40 2 

:k Sonar coulics a p p o r t i o n e d  by f i s a  ~ i i i e c l  c o u n t s .  
1:ound-off e r r o r  e s t i m a t e a ( w o r s t  c a s e )  +/-  1 f i s h  p e r  uay. 



Appendix Table 2. Kenai River north bank side-scan sonar counts by sector, 22 June through 1 2  
August 1983. 

- - - - - - - - - I - U U I - - - - - _ _ s - l - - - l p - - - - - - ~ - - - ~ - - - ~ - - ~ - ~ ~ - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SECTOR ................................................................................. 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL 

-Cant inued - 



Appendix T a b l e  2 .  Kenai River n o r t h  bank side-scan sonar c o u n t s  hy s e c t o r ,  22 June t h r o u g h . 1 2  
August 1983 [ c o n t i n u e d ] .  ................................................................................................. 

SECTOR ................................................................................. 
DATE 1 2 3 4 5 6 7 8 9 10 11 1 2  TOTAL 

8 11 581 221 44 5 2 0 6 11 11 2 7 6 1 117 1086 
8 1 2  9 7 7 4  1 9  0 2 0 2 6 2 8 2 1 155 3 86 ................................................................................................. 

TOTAL 15786 23912 14188 3320 1517 753 2380 7841 18217 37894 48556 52774 227138* ................................................................................................. 
* T o t a l  count may differ from t o t a l  f i s h  t a r g e t s  by bank because  of method used t o  a ."erage for 

d e b r i s .  



Apperldix T a b l e  3 .  Kenai River  n o r t h  bank s ide-scan sonar  coun ts  by  s e c t o r ,  t h r e e  clay t ime p e r i o d s ,  22 June 
through 1 2  August 1983. .............................................................................................................. 

SECTOR 
~ ~ I ~ ~ ~ ~ _ ~ _ C I _ _ _ _ _ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  CUMULATIVE 

DATE 1 2 3 4 5 6 7 8 9 10 11 1 2  TOTAL TOTAL 

8 6- 8 3312 2639 855 136 2 8 1 2  3 3 4 9 63 191 161 285 7764 222933 
8 9-11 1836 1091 23 0 2 9 6 2 8 2 1 28 8 4  139 345 3819 226752 
8 12-12 9 7 74 19 0 2 0 2 6 2 8 2 1 155 386 227138* 
----------------------------------~-----. . .----_-~_-------------------------------------------- 

TOTAL 15786 23912 14188 3320 1517 753 2380 7841 18217 37894 48556 52774 227138* .............................................................................................................. 
* T o t a l  count may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because of method used t o  average  f o r  d e b r i s .  



Appendix Table 4 .  Kenai River south bank s ide - scan  sonar counts  b y  s e c t o r ,  22 June through 12 
August 1983. ................................................................................................. 

SECTOR .................................................................................. 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL ................................................................................................. 
6 22 1 0 0 0 0 0 10 11 14 2 3 2 5 7 4 158 
6 23 4 9 1 0 0 0 0 6 8 17 25 9 8 168 
6 24 5 2 6 0 0 0 1 0 7 18 42 6 8 149 
6 25 1 6 1 0 0 0 0 0 8 3 3 58 141 2 48 
6 26 4 3 2 0 0 0 0 2 6 12 7 2 7 3 17 4 



Appendix Table  4 ,  Kenai River  s o u t h  bank side-scan sonar  c o u n t s  by  s e c t o r ,  22 June th rough  12 
August 1983 [ c o n t i n u e d ] .  

-------------.------------------------------------------------------------------------------------ 

SECTOR .................................................................................. 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL ................................................................................................. 
7 19 6970 23915 22060 1246 2 2 2 13 19 58 174 270 415 55164 
7 20 5751 23781 17278 1018 3 1 9 2 2 48 112 266 528 1683 50527 
7 2 1  1226 9369 11172 660 4 1 9 2 7 275 151 264 651 23809 

TOTAL 42239 152647 137235 8421 524 397 339 790 1662 3365 6491 11884 365994* ................................................................................................. 
* T o t a l  count may d i f f e r  fram t o t a l  f i s h  t a r g e t s  by bank because  of method used t o  a v e r a g e  f o r  

d e b r i s .  



Appendix Table 5. Kenai River south bank s ide-scan sonar counts  by s e c t o r ,  t h r e e  day time p e r i o d s ,  22 June 
through 12 August 1983. .............................................................................................................. 

SECTOR .................................................................................. CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL 

8 6- 8 2367 2776 1900 9 4 7 2 3 9 86 190 282 477 1031 9251 362681 
8 9-11 399 340 186 10 4 0 19 49 74 174 320 1152 2727 365408 
8 12-12 7 6 27 17 2 1 4 17 3 1 45 57 95 214 586 365994* .............................................................................................................. 
TOTAL 42239 152647 137235 8421 524 397 339 790 1662 3365 6491 11884 365994 * .............................................................................................................. 
* Total count may d i f f e r  from t o t a l  f i s h  targe t s  by bank because of method used t o  average for  debris .  



Appendix Table 6.  Kenai River north bank side-scan sonar counts by hour, 
22 June through 1 2  August 1983. 

- - - - - - - - - - - - - - - - - - - - - - -_--____--_--- - - - - - - - ; - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

HOUR ................................................................................................................... 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 ............................................................................................................................ 
6 2 2  7 13 19 12 11 14 8 21 6 2 6 19 17 7 2 32 5 2 7 5 12 1 1  12 9 
6 2 3  9 1 1  6 13 9 10 7 9 1 2 24 15 16 8 4 Y 6 13 18 1 1  21 31 17 30 
6 2 4  9 I2 4 13 10 15 8 5 12 19 20 25 9 9 11 4 5 12 13 5 9 5 62 4 
6 2 5  20 7 28 17 17 15 2 27 1 0  0 7 39 52 34 12 10 12 7 17 9 14 2 2 
6 2 6  3 7 8 14 7 1 7  3 37 5 1 9 21 9 24 16 4 14 5 9 15 11 11 10 

6 2 7  7 8 18 3 19 26 6 39 11 8 28 14 13 11 13 67 10 8 12 20 16 I5 25 I9 
6 2 8  19 19 12 26 17 9 7 17 11 19 26 9 22 12 10 7 13 9 19 I5 29 1 1  12 38 
6 2 9  11 14 15 22 23 11 6 5 23 12 7 12 8 8 11 11 8 20 8 12 16 15 17 4 
6 3 0  13 9 6 10 14 13 7 22 27 9 2 2 11 16 12 11 8 36 14 18 25 6 13 22 
7 1 1 3  7 1 3  6 1 2  6 1 2  8 7 5 8 6 1 0  3 8 2 1 0 1 1  5 3 4 1 4 1 9  3 



Appendix Table 7. Kenai River north bank s ide-scan sonar counts by hour, t h r e e  day time p e r i o d s ,  22 June 
through 12 August 1983. .............................................................................................................. 

HOUR ................................................................................ CUMULATIVE 
DATE 1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 TOTAL TOTAL 

-----------------------------------̂ ----------------------------------------------------------4----------------- 

6 22-24 6 1 6 7 6 9 5 8 42 109 66 62 43 5 9 89 134 85 9 859 
6 25-27 5 2 8 8 85 8 4 62 59 145 166 5 8 7 0 8 0 69 1018 1877 
6 28-30 8 5 9 1 8 7 64 101 58 7 7 62 9 4 86 102 106 1013 2890 
7 1- 3 68 38 2 7 30 17 2 3 36 40 40 3 2 42 7 7 470 3360 
7 4- 6 75 3 6 5 1 14 14 26 2 7 2 7 3 1 2 3 3 7 46 407 3767 

8 6 - 8  2479 1080 557 490 259 182 312 252 240 280 261 1372 7764 222961 
8 9-11 639 289 198 268 253 216 229 205 199 223 367 733 3819 226780 
8 12-12 7 3 2 5 24 5 24 18 22 26 28 2 9 2 1 9 1 386 227166* .............................................................................................................. 
TOTAL 21672 11496 16527 18255 11879 13903 17825 18279 18407 26451 27987 24485 227166" .............................................................................................................. 
* Total count may d i f f e r  from t o t a l  f i s h  targets  by bank because of method used t o  average for  debris .  



Appendix Table 8. Kenai R iver  south bank side-scan sonar counts by hour, 
22 June through 12 August 1983. 

------------------------------------------------------------------------------------------------------------------------ 
HOUR 

DATE 1 2 3 4 5 6 7 8 9 10 11 I2 13 14 15 16 17 18 19 20 21 22 23 54 -------------------------------------------------------------------------------------~---------- 
6 2 2 6 6 6 6 6 6 6 6 6 6 4 5 1 7 4 4 6  3 1 1 6 1 0 4 1 4 7 3  
6 2 3  6 5 2 1 3  7 2 1 2  6 7 8 1 1 3  3 2 2 1 5  5 7 2 2 1 1  1 1 2  9 
6 2 4 7 4 3 3 4 1 2 4 1  1 6 1  7 6 6 1 3 7 2 4 6 9 2 1 3 0 0 I  
6 2 5 2 3  3 2 0  6 1 5 1 1  3 3 6 1 1  3 0 5 8 0 0 I I 8  7 9 4 2 1 3 2 2 1  
6 2 6  5 1 5  5 1 5  2 1 2  3 5 9 0 3 0 3 6 7 3 3 1 8 2 3 1 0  3 3 2 

6 2 7  0 4 1 3  2 8 4 6 1 2 1 2  0 2 1 1 6 1 2  3 1 6 2 9  5 2 2 3 5 8 5 
6 2 6  7 12 8 16 13 2 0 0 1 1 1  7 4 0 6 8 15 0 I5 10 25 31 3 3 6 
6 2 9 1 0  5 8 0 1 8 0 8 0 0 3 6 0 1  1 1 7  1 1 0 4 6 6 5 1 0 3 3  
6 3 0 1 4 1 5 6 8 2 2 4 3 7 3 2 3 0 5 1 8 8 0 0 5 4 1 3  
7 1 1 6 6 3 2 2 1 4 1 4 7 2 5 3 4 3 8 9 0 7 4 3 3 1 0 1 4  

7 2 9 2 0 0 3 7 0 0 1 2 3 2 7 1 0 0 0 2 2 5 2 9 3 3  
7 3 4 9 2 4 4 8 3 0 6 0 2 4 0 1 0 2  1 6  2 1 2 1 4 9  2 1 4 6  
7 4 3 6 9 1 3 6 2 0 0 0 2 0 5 2 5 9 4 6 3 1 3 9 1 2 2  
7 5 1 0 5 0 1 2 1 0 0 0 2 1 2 0 4 4 4 5 4 6 3 4 2 8 1 1  
7 6 1 0 1 2  4 0 4 0 5 2 2 3 6 1 0  9 8 1 0 1 3  5 3 9 2 0 1 8 1 4  5 3 

7 7 1 2 1 9  2 I 6  0 6 0 9 0 0 3 0 1 2 1 1  3 8 6 9 3 3 9 1 3  
7 8 1  2 1  0 4 5 3 0 2 5 0 6  5 9 1 0 2 4 5 9 1 0 1 6 1 3 I 8 I 5  
7 9 1 5  8 1 0  9 I 5  5 7 2 2 5 4 6 1 8 1 2 1 7 1 1  5 1 5 1 0  3 1 1 2  8 
7 1 0 1 1 8  62 17 10 6 19 6 6 1 3 3 17 32 16 45 40 84 36 17 29 36 58 2 6 1 9 0  
7 1 1  223 621 41 10 7 10 5 39 29 54 51 33 13 52 I5 37 51 20 75 23 54 52 48 88 

7 1 2  72 49 33 19 13 16 11 31 I2 3 12 21 19 39 21 I5 37 11 39 38 72 192 208 447 
7 13 555 398 135 27 15 18 12 19 24 37 35 107 24 196 314 470 694 333 63 315 784 618 340 461 
7 14 583 396 94 26 30 60 31 35 40 87 45 51 39 268 200 223 542 1584 1862 2721 1357 677 1620 2213 
7 15 1852 941 444 167 152 953 301 504 309 233 210 151 379 993 588 1931 1213 4560 5216 5618 4101 2730 2269 4092 
7 16 2892 1419 537 523 652 1120 572 1000 515 63 83 188 470 628 141 1053 1772 2071 1712 1629 961 626 1016 578 

7 17 549 709 437 193 234 237 147 152 141 341 I81 95 127 85 344 481 565 424 669 2236 2692 695 1616 3389 
7 18 3049 1722 1787 682 661 1425 1724 2240 1667 1804 1835 1401 1397 2734 1130 3534 2972 4119 5130 4143 4187 4925 4605 4733 
7 19 4912 3879 1470 939 943 1509 1953 1761 148 1142 334 791 1278 2868 1660 2620 4599 3857 2971 2416 1535 2281 4093 5205 
7 20 5571 4664 3243 2562 1676 1687 1227 2731 1880 983 970 718 1386 915 1774 2810 3986 4004 1658 728 320 375 1032 3627 
7 21 3574 2570 1271 785 248 406 842 543 293 245 124 491 766 821 394 1270 1039 1121 717 1983 1371 1154 1215 566 



Appendix Tab le  9 .  Kenai River  s o u t h  bank s ide - scan  s o n a r  c o u n t s  by  h o u r ,  t h r e e  day time p e r i o d s ,  22 June  
th rough  1 2  August 1983. .............................................................................................................. 

HOUR ................................................................................ CUMULATIVE 
DATE 1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 TOTAL TOTAL 

--------------------------------------------------------------------------------------------&----------------- 

6 22-24 3 4 3 3 26 40 32  2 6 49 3 4 54  66 4 9 3 2 47 5 47 5 
6 25-27 5 0 3 6 43 6 4  5 2 29 39  3 3 7 7 6 1 46 7 1 601 1076 
6 28-30 3 9 3 8  47 1 2  2 2 27 1 3  46 3 8  5 5 54 32 423 1499 
7 1- 3 46 11 25 2 1 1 8  19 25 2 0 17 40 3 5 3 7 314 1813 
7 4- 6 46 1 5  16 9 7 2 1 2 8 4 5 27 54 48 3 1 347 2160 

8 6 - 8  535 302 530 720 663 435 919 1007 1401 963 861 865 9251 362681 
8 9-11 123 110 252 236 181 185 197 315 312 338 305 173 2727 365408 
8 12-12 2 9 1 9  2 1 24 2 8 33 48 101 110 5 5 74 44 586 365994* .............................................................................................................. 
TOTAL 53194 21037 14338 19104 13533 11906 20528 25866 46040 48419 37736 54293 365994* 
---------------------------------------------------------.----------------------------------------------------- 

* T o t a l  count  may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because  of method used t o  a v e r a g e  f o r  d e b r i s .  





Apperidix Tab le  10. T o t a l  number o f  f i s h  t a r g e t s  and e s t i r l ~ a t e d  s p e c i e s  c o n l p o s i t i o ~ ~  recorded  by n o r t h  bank 
s o n a r  i n  t h e  Kenai R i v e r ,  22 June through 1 2  August 1983% [ c o n t i n u e d ] .  

Gate F i s n  ---- ----- Elumber of Fish-- -. 
110 Day T a r g e t s  Accum Sockeye Accum Co ho Accum King Accun~ 
............................................................................................................ 

7 / 2 4  11339  218479  11017 217 545 2 58 82 5 6 4 1 1 0  
? /  25 3972 222451 3859  2 2 1 4 0 4  90 91 5 2 3 133  
7 / 2 6  6656 229107 6467 227871 1 5 1  1066 3 i; 1 7 1  
7 / 2 7  8 85 229992 86 0 2 - ' ~ i  31 20 1086  5 176 
7 / 2 8  27 45 23 27 37 2667 231398  6 2 1 1 4 8  1 6  1 9 2  
7 / 2 9  1 8 6 9  234606 1816  233214  4 2 1 1 9 0  1 1  203 
7 / 3 0  1 2 0 5  23 581 1 1 1 7 1  23 43 85 2 7 1217 7 2 1 0  
7 / 3 1  2528 238339  2456 236841 5 7 1 2 7 4  1 4  2 2 4  
a /  1 3477 241 81 6 337 8 240219 7 9 1 3  53 20  2 4 4  
8 /  2 3266 245082 3173  243392 7 4 1427 1 9  26 3 

1 8 /  3 
-4 

1020  246 102 991 2 443 83 23 1 4 5 0  6 26 9 
-4 81 4 2491 248593 2420 246803 57 1507 1 4  2 83 
' 8 /  5 1 0 1 3 2  258725 9 8 4 4  256647 2 3 0  1737 5 8  3 41 

8 /  6 3 866 262591 3 7 56 260403 g 8 1 8 2 5  2 2 363  
8 /  7 1496 264087 1 4 5 4  26 1857 3 4 1 8 5 9  9 372  
8/ S 1 3 7 4  26 546 1 1 3 3 5  263192  3 1 1890 & 3 80 
81 9 1283 2 6 6 7 4 4  1247 26 443 9 2 9 1 9 1  9 7 3 Y 7 
8 / 1 0  1 2 5 9  26 6003 1016  265455 236 2155 7 3 94  
8 /  1 1  1 0 7 b  26 9081 870  266325 202 2357 6 40 0 
8 /  1 2  3 89  26 947 0 3 1 4  266639 7 3 2 43 0 2 40 2 

...................................................................................................................... 
T o t a l  26 0470 266639  2430  40 2 

* Sonar coun t s  a p p o r t i o n e d  by f i s h  wheel  coun t s .  
Round-off e r r o r  e s t i ~ a t e d ( w o r s t  c a s e )  +/- 1 f i s h  p e r  d a y .  





Appendix Tab lc  11. T o t a l  number of f i s h  t a r g e t s  and es t i i i ia ted  spec-ies co~ l lpos i t ion  recorded  by s o u t h  bank 
sonar  i n  t h e  Kenai River,  22 June through 1 2  August 1983* [ c o n t i n u e d ] .  

Date F i s h  -- A Ilutlber of  F i sh -  
ILO Uay T a r g e t s  A c cum Sockeye A C C U I ~ ~  Coho Accum King Accum 

9; Souar coun t s  appor t ioned  by f i s h  wheel  c o u n t s .  
Kound-off e r r o r  est ir .~ated(.czorst  c a s e )  +/- 1 f i s h  p e r  day.  



Appendix Table 12. Oa i l y  f ishwheel ca tch  by species from t h e  Kenai River ,  6 J u l y  
through 1 5 August 1983l 2 .  

Number Hours 
Date Glheel s Opened Sockeye Coho Chinook 

71 07 1 2 4 
71 08 1 2 4 
7 1  09 1 2 4 
7/10 1 24 
711 1 1 2 4 
711 2 1 24 
711 3 1 2 4 
7/14 1 24 
711 5 2 2 4 
7/16 2 2 4 
711 7 2 2 
7/18 2 2 4 
711 9 0 
71 20 2 24 
7/21 0 
71 2 2 2 2 4 
7 /  23 0 
71 24 0 
7/ 25 2 2 4 
7/26 2 24 
7/ 27 2 2 4 
71 23 2 24 
7/29 0 
7/30 0 
7/ 3 1 0 

To ta l  

Fishwheel ca tch  ad jus ted  fo r  24 hours: d a i l y  ca t ch  x 24 hours 
hours open 

Fishwheels on n o r t h  bank f rom 6 J u l y  through 5 August; south bank f rom 6 August 
through 15 August. 

-80- 



Appendix Table 13. Length cotnposition of the major age c lasses  of sockeye salmon collected in the  Kenai River, 
1976-1953 

Ma1 e Femal e Total 
Averase Averase Averacre 

Age Length Standard Sampl e Length Standard Sampl e ~ e n ~ t ;  Standard Sampl e Ratio 
Year Class (mm) Error Size (mm) Error Size (m> Error Size Ma1 e-Femal e 



Appendix Table 13, continued. Length composition of the major age c lasses  of sockeye salmon collected in the Kenai 
River, 1976-19831. 

Male Femal e Total - .  
Average Average Average 

Age Length Standard Sample Length Standard Sanlpl e Length Standard Sampl e Ratio 
Year Class (mm)  1 Error Size ( m m )  Error Size ( m m )  Error Size Ma1 e-Femal e 

Length measured from mid-eye to fork of t a i l .  



Appendix Table 14. Weight composition of the  major age c lasses  of sockeye salmon collected i n  the  Kenai River, 
1991-1933. 

Ma1 e Femal e Total 
Average Average Average 

Ag e Weight Standard Sample Weight Standard Sample \,/eight Standard Sampl e 
Year Class ( kg) Error Size ( k g )  Error Size ( kg) Error Size 



Appendix Table 15. T o t a l  number of  f i s h  t a r g e t s  and e s t i m a t e d  s p e c i e s  composi t ion recorded  by s i d e  scan  sonar 
i n  t h e  Kas i lo f  R i v e r ,  11 June th rough  31 June ,  1983". 

............................................................................................................. 
Date F i s h  - Number of  F i s h  

Plo Day T a r g e t s  Accum Sockeye Accum Pink Accum Coho Accum King Accum ............................................................................................................. 
6/11 292 2 92 26 5 26 5 0 0 0 0 27 27 
6/12 41 3 705 3 7 5 6 40 0 0 0 0 38 65 
6/13 40 3 1108 366 1006 0 0 0 0 3 7 102 
6/14 318 1426 289 1295 0 0 0 0 2 9 13 1 
6/15 476 1902 43 2 1727 0 0 0 0 44 175 
6/16 507 2409 46 0 2187 0 0 0 0 47 222 
6/17 524 2933 476 2663 0 0 0 0 4 8 270 
6/18 578 3511 525 3188 0 0 0 0 5 3 3 23 
6/19 6 14 41 25 557 3745 0 0 0 0 57 3 80 
6/ 20 5 80 4705 5 26 4271 0 0 0 0 5 4 43 4 
6 /  21 506 5211 459 4730 0 0 0 0 47 481 
6/ 22 6 43 5854 5 83 5313 0 0 0 0 6 0 5 41 
61 23 853 6707 774 6087 0 0 0 0 79 6 20 
6 /  24 522 7 229 47 4 6561 0 0 0 8 48 668 
6/ 25 3 88 7617 3 53 6 91 4 0 0 0 0 3 5 703 
6 /  26 3 84 8001 3 48 7262 0 0 0 0 3 6 739 
61 27 46 2 8463 451 7713 3 3 0 0 8 7 47 
6/28 6 94 91 57 677 83 90 4 7 0 0 13 760 
61 29 1040 101 97 1014 9404 6 13 0 0 19 779 
6/30 4422 14619 4332 13736 2 2 3 5 0 0 6 7 8 46 
7/ 1 906 7 23686 90 18 22754 4 9 8 4 0 0 0 8 46 
7/ 2 2 480 26 166 2467 25221 13 97 0 0 0 8 46 
7/ 3 4874 3 1 040 47 7 9 30000 4 8 145 0 0 48 894 
7 /  4 5229 36269 51 23 351 23 53 198 0 0 5 3 9 47 
7/ 5 1950 38219 1906 37029 2 2 2 20 0 0 22 96 9 
7/ 6 21 59 40378 2051 3 90 80 7 0 2 90 0 0 3 9 1008 
7/ 7 1960 42338 1865 40945 56 3 46 0 0 39 1047 
7 /  8 166 1 43999 1582 42527 46 3 92 0 0 3 3 1080 
71 9 3398 47397 3241 45768 83 47 5 0 0 74 11 54 
7/10 6 91 7 543 14  6 56 7 52335 230 705 0 0 120 1274 
7/11 4529 5 8843 43 87 56 7 22 3 1 7 36 0 0 112 1386 
7/12 6266 65109 6066 6 27 88 42 7 7 8 0 0 158 1544 

---------------------------------------.->--------------------------------------------------------------------- 
-Cant inued- 



Table 15.  T o t a l  number o f  f i s h  t a r g e t s  and estim ed s p e c '  G O  ecorded by s i d e  scan Sonar 
i n  the  Kas i l o f  River ,  11 June through 3\ June, 1 5 8 3 ~  Tcont lnued? 

.................................................. ................................................. 
Date F i s h  Number o f  F i s h  

Mo Day Targets  Accum Sockeye Accum Pink Accum Coho Accum King Ac c urn 
............................................................................................................. 
7/13 11 206 76315 10848 73636 7 5 853 0 0 2 83 1827 
7/14 15096 91 41 1 14594 88230 100 9 53 0 0 40 1 2228 
7/15 10635 102046 10294 96524 7 2 1025 0 0 26 9 2497 
7/16 7389 109435 7090 105614 6 0 1085 0 0 23 8 2735 
71 17 25057 134492 24315 129929 214 1299 2 5 2 5 504 3239 
7/18 20691 155183 20178 150107 68 1367 0 2 5 444 3683 
7/19 3470 158653 3350 153457 13 1380 5 30 102 
7/20 2427 161080 2175 155632 87 1467 2 32 165 
7/21 4309 165389 3882 159514 158 1625 0 32 26 8 

1618 
4218 

7/22 4335 169724 3942 163456 148 1773 0 3 2 2 47 446 5 
7/23 2532 172256 2227 165683 79 1852 0 3 2 2 26 46 91 
7/24 2062 174318 1814 167497 6 1 1913 0 3 2 188 487 9 

I 7/25 1710 176028 1505 169002 45 1958 0 3 2 159 5038 
7/26 I 1186 177214 1044 170046 27 1985 0 3 2 114 51 52 
7/27 1066 178280 938 170984 30 201 5 0 32 98 5250 
7/28 908 179188 799 171783 2 3 2038 0 3 2 8 6 5336 
7/ 29 1207 180395 1061 172844 41 207 9 0 32 105 5 441 
7/30 1547 181942 1360 174204 50 2129 0 3 2 136 5577 
7/31 3708 185650 3259 177463 138 2267 0 32 312 5889 _ _ _ _  _____1______1__------------------------------------------------------------------------------------------ 

Total  1856 50 177463 226 7 3 2 5889 
** 32808 210271 

* Sonar counts  apportioned by f i s h  wheel counts .  
Round-off error  est imated(worst  c a s e )  +/-  1 f i s h  per day.  

** Remainder o f  run extrapo la ted  based o n  normal run timing a s  f o l l o w s :  
Prior  t o  6111- 9484 
After  7131-23324 





Appendix Table 16. Total number of fish targets and estimated species composition recorded by north bank 
sonar in the Kasilof River, 11 June through 31 July 1983" ............................................................................................................. 

Date Fish Plun~ber of Fish 
Mo Day Targets Accum Sockeye Ac cum Pink Accum Coho Accum King Ac cum 
............................................................................................................. 
7/14 7072 52863 6873 50926 50 765 0 0 149 1173 
7/15 6237 5 91 00 6062 56 988 44 80 9 0 0 131 1304 
7/16 3992 63092 3 82 1 60809 3 9 848 0 0 131 143 5 
7/17 10586 73678 10390 71199 123 971 2 5 2 5 49 1484 
7/18 980 5 83483 9703 80902 0 971 0 2 5 102 1586 
7/19 1438 84921 1395 82297 0 971 5 30 3 8 1624 
7/20 47 9 85400 46 5 82762 0 971 2 32 13 1637 
7 / 21 1006 86406 9 83 83 7 45 11 982 0 3 2 11 16 48 
71 22 1371 87777 1340 85085 16 9 98 0 32 16 1664 
7/ 23 7 49 88526 662 85747 0 998 0 3 2 87 1751 
7/24 6 90 89216 610 86357 0 998 0 3 2 81 1832 
7/25 6 89 89905 6 09 86966 0 998 0 32 80 1912 

do 7/26 56 8 90473 502 87468 0 998 0 32 66 1978 
7/27 3 86 90859 3 41 87809 0 998 0 32 45 2023 
7/28 3 82 91 241 337 88146 0 998 0 3 2 45 206 8 
7/29 289 91 530 255 88401 0 998 0 3 2 34 2102 
7/30 41 3 91 943 365 88766 0 998 0 32 4 8 21 50 
7/31 6 03 92546 53 3 89299 0 998 0 32 7 0 2220 ............................................................................................................. 

Total 92546 89299 9 98 3 2 2220 

* Sonar counts apportioned by fish wheel counts. 
Round-off error estimated(worst case) +/- 1 fish per day. 
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Appendix Tab le  17. T o t a l  number o f  f i s h  t a r g e t s  and e s t i m a t e d  s p e c i e s  composi t ion recorded  by s o u t h  bank 
s o n a r  i n  t h e  K a s i l o f  R i v e r ,  11 June through 31 J u l y  1983" [ c o n t i n u e d ] .  ............................................................................................................. 

Date F i s h  Number of F i s h  
Mo Day T a r g e t s  Accum Sockeye Accum Pink Accum Coho Ac cum King Accum ............................................................................................................. 

7/14 8024 38548 7721 37304 50 188 0 0 252 1055 
7/15 4398 42946 423 2 41 53 6 28 216 0 0 138 1193 
7/16 3397 46 3 43 3269 4480 5 2 1 23 7 0 0 107 1300 
7/17 1447 1 60814 13925 58730 9 1 328 0 0 455 1755 
7/18 10886 71700 10475 69205 68 3 96 0 0 3 42 2097 
7 11 9 2032 73732 1955 71160 13 40 9 0 0 64 2161 
7 / 20 1948 7 56 80 17 10 72870 87 496 0 0 152 23 13 
7 121 3303 78983 2899 75769 147 6 43 0 0 257 2570 
7/22 2964 81 947 26 02 7 83 71 132 7 7 5 0 0 23 1 2801 
7 / 23 1783 83730 1565 79936 79 854 0 0 13 9 2 940 
7/24 1372 85102 1204 81 140 6 1 91 5 0 0 107 3047 

I 
7 125 1021 86 123 8 96 82036 4 5 96 0 0 0 7 9 3126 

co 7/26 6 18 86 7 41 542 8257 8 2 7 987 0 0 48 3174 
7 7/27 6 80 87421 597 83175 3 0 1017 0 0 53 3 227 

7/28 5 26 87947 46 2 83637 23 1040 0 0 41 3268 
7/ 29 91 8 88865 806 84443 41 1081 0 Q 7 1 3339 
7/30 1134 89999 995 85438 50 1131 0 0 8 8 3427 
7/31 3105 93104 27 26 86164 138 1269 0 0 2 42 3669 ............................................................................................................. 

T o t a l  93104 88164 126 9 0 3669 

* Sonar  c o u n t s  a p p o r t i o n e d  by f i s h  wheel  c o u n t s .  
Round-off e r r o r  e s t i m a t e d ( w o r s t  c a s e )  +/- 1 f i s h  p e r  day.  



Appendix Tab1 e 18. Summary of Kasi 1of sonar-site tagged sockeye salmon recoveries, 
1 983. 

Tag No. Date Tagged Date Recover,ed Tag No. Date Tagged Date Recovered 

Bear Creek 

00024 6/29/83 
00025 6/29/33 
00060 6/29/83 
00089 6130183 
00096 6130183 
001 00 6130183 
001 03 6130183 
001 13  6130183 
001 32 6130183 
001 34 6130133 
001 42 6130183 
001 55 6130183 
001 62 6130183 
001 66 6130183 
001 68 6130183 
001 74 6130183 
001 81 6130183 
001 84 6/30/53 
001 91 6130183 
00205 6130183 
00235 6/33/83 
0021 3 6130183 
00223 7/02/83 
00230 7/02/83 
00235 7/02/83 
00237 7/02/83 
00241 7/02/83 
00246 7/03/83 
00256 7/ 03/83 
00270 7/03/83 
00271 7/03/83 
00273 7/03/83 
00275 71 031 83 
00288 71 03/83 
03302 
0031 9 7/ 05/83 
00322 71 05/83 
00337 7/05/83 
00350 7/05/83 
00354 7/05/83 
00353 7/06/83 
00359 7/06/53 
00360 71 06/83 
00393 7/ 061 83 
00397 7/06/83 
00406 7/07/33 
00403 7/ 07/33 

Bear Creek, conti nued 

0041 0 7/07/83 Prior to 511 5/83 
00423 7/07/83 811 2/83 
00427 7/07/83 3/05/83 
00429 7/07/83 ' 2/04/83 
00433 7/08/83 7/31/33 
00440 71 081 33 8/01 183 
00441 7/03/83 8/01/83 
00450 7/ 081 33 7/ 29/83 
00453 7/ 08/83 3/04/83 
00454 71 03/33 8/05/83 
00455 7/08/33 71 31 183 
00457 7/08/83 Prior to  8/15/83 
00467 7/08/83 81 051 83 
00476 7/08/83 3/03/83 
00478 7/08/83 8/01/83 
00482 7/08/33 8/03/83 
00483 71 08/83 8/ 01 183 
00484 7/08/53 7/31/33 
00492 7/09/83 GI1 1/83 
00504 7/09/33 7/29/83 
0051 2 7/09/83 8/05/83 
0051 6 71 09/83 3/95/33 
0051 9 71 091 83 7/31/83 
00521 7/09/83 8/05/83 
00526 7/09/83 811 0183 
00 528 7/09/83 8/04/83 
00530 7/ 09/83 8/06/83 
00544 7/09/83 8/29/33 
00550 711 0183 8/03/33 
00564 7/10/83 8/12/83 
00570 711 0183 
00535 7120183 81 041 83 
90590 71 091 83 8/05/33 
00594 711 0183 5/05/83 
00602 711 0183 5/14/83 
00608 711 2/83 8/05/33 
0061 7 711 3/83 7/31/83 
00624 711 3/83 8/01/P3 
00626 711 3/83 811 2/83 
00627 71 13/33 81 03/83 



Appendix Table 18. Summary of  Kasilof s o n a r - s i t e  tagged sockeye salmon recover ies ,  
1983 (continued).  

Tag No. Date Tagged Date Recovered 

Bear Creek, continued 

00674 711 4/83 81031 83 
00757 7/15/83 P r i o r  t o  811 5/83 
0081 6 71 1 5/83 811 2/83 
00851 711 6/53 811 1/83 
00877 711 6/83 81 051 83 
00886 71 16/83 8/31 153 
00924 7/ 1 6/83 61 041 83 
00936 711 6/83 31 2 91 83 
00948 711 6/83 81 04/83 
00984 711 6/83 8/ 1 4/ 53 
00937 7/ 16/83 a/ 071 83 
09989 711 6/83 8/05/83 
00990 71 1 6/83 811 6/33 
00994 71 1 6/83 81 1 01 83 
00996 711 6/33 811 3/53 
01 003 7/ 1 6/83 811 6/83 
01013 71 1 6/83 811 3/63 
01 032 711 6/33 81 16/83 
01 OGO 71 1 6/83 8/ 1 6/83 
01 063 71 1 6/83 3/05/83 
01 081 71 1 6/83 31 12/83 
01 087 7/17/53 811 1/83 
01 105 71 1 7/83 7/31/33 
01 108 711 7/83 3/05/83 
01 120 7/ 1 7/83 51 1 2/63 
01 124 71 1 7/33 811 1/83 
01 146 71 1 7/33 811 4/83 
01 21 7 71 1 7/83 81 091 83 
01 21 9 71 1 7/83 811 6/83 
01 223 7 j17/C3 81 1 2/ 83 
01 232 711 7/83 8/01/83 
01 249 711 7/83 31 031 83 
01 251 711 7/83 8/09/83 
01 260 7/ 1 7/83 31 081 53 
01 271 71 19/83 811 2/83 
01 273 71 1 9/ 33 3/05/83 
01 277 711 9/83 81 05/83 
01 333 711 9/83 8/05/83 
01 353 7/ 1 9/83 811 6/83 
01 404 7/21/83 8/14/83 
01 408 71 21 133 811 6183 
01 41 8 7/21/83 8/09/83 
01 439 7/21 183 8/ 1 2/83 
01 453 7/21/83 31 1 61 83 
01 462 7/21 133 8/05/83 
01 475 7/21/83 8/ 1 61 83 
01 529 7/ 24/83 8/05/83 

Tag No. Date Tagged Date Recovered 

Bear Creek, continued 

Crystal Creek 

Clear Creek 

Seepage Creek 

001 15 6130183 811 7/83 

Crooked Creek 

Kenai River 

00593 71 1 0183 71 23/83 
0091 3 71 16/83 31 071 83 
00961 7/ 1 6/83 No Date 

Tustumena Lake 

Indian Creek 



Appendix Table 18. Sumnary o f  K a s i l o f  sonar -s i te  tagged sockeye salmon recover ies,  
1983 ( c o n t i  nued) . 

Tag No. Date Tagged 

Kasi l o f  R i ve r  

Moose Creek 

N i  ko l  a i  Creek 

Date Recovered 

End o f  J u l y  

Tag No. Date Tagged 

G l a c i e r  F l a t  

00251 7/03/33 
00230 71 031 53 
00327 7/ 05/83 
00399 7/06/83 
00437 7/ 08/ 83 
00469 7/ 081 83 
00596 7/11/83 
00600 7/11/83 
00601 7/11/83 
00632 71 1 31 83 
00644 7/ 13/33 
00645 711 3/83 
00647 7/ 1 3/83 
00653 71 13/33 
00653 711 3/83 
00662 71 14/83 
00663 7/14/83 
00667 71 14/63 
00784 711 5/83 

Da te  Recovered 

-Con t i nued- 

-92- 



Appendix Table 18. Summary o f  K a s i l o f  s o n a r - s i t e  tagged sockeye salmon recover ies ,  
1983 (con t inued) .  

Tag No. Date Tagged Date Recovered 

G l  a c i e r  Fl a t ,  c o n t i  nued 

East S ide  Se t  Net South o f  Kasi l o f  R. 

Unknown 
7/01/83 
7/04/83 
71 14/83 
711 8/83 
Unknown 
71 14/83 
711 6/33 
71 1 9/83 

P r i o r  t o  7/24/83 
Unknown 

P r i o r  t o  7/24/83 
Unknown 
7/ 1 8/83 

P r i o r  t o  71 24/83 

711 8/83 
7/22/83 
Unknown 
71 1 0153 
7/18/83 

Pr i o r  t o  71 241 83 
Unknown 

P r i o r  t o  7/24/83 

Tag No. Date Tagged Date Recovered 

East  S ide Set  Net S. of K a s i l o f  R., con t .  

Unknown 
71 21 183 
Un known 
Unknown 
7/21/83 
Unknown 
7/21 183 
Unknown 
7/ 22/83 
7/ 1 0183 
Unknown 
Unknown 
Unknown 
6/22/83 
7/ 01 133 
7/01/83 

East S ide  Set  Net Nor th  o f  K a s i l o f  R. 

7/ 04/83 
7/04/83 
7/29/83 
7/11/83 
7/08/23 
7/29/83 
7/11/83 
No Date 
7/29/83 
711 5/83 
711 7/53 
7/15/83 
711 9/33 
7/ 22/83 
71 29/83 
711 9/53 
71 1 5/83 
7/22/83 
71 18/83 
711 8/83 
711 8/83 

713 5-25/83 
7/22/83 
71 29/83 
71 22/83 
7/21/83 
71 20183 
7/22/83 



Appendix Table 18. Summary of Kasi lof  sonar-si  t e  tagged sockeye salmon recover ies ,  
1983 (continued).  

Tag No. Date Tagged Date Recovered Tag No. Date Tagged Date Recovered 

East S ide  Se t  Net  N.  of Kasilof R . ,  cont.  

D r i f t  

001 13 
001 23 
001 39 
00244 
00303 
00341 
00903 
01 190 
01 300 
CF03778 
CF03802 

7/17/83 
711 1/83 
711 5/83 
Unknown 
711 1/83 
711 7/83 
711 5/83 
7/ 221 83 
7/22/83 
7/01/83 
7/01 183 

Kalgin Is land 

CF02928 No record of this tag 



Appendix Table 19. Kasilof River north bank side-scan sonar counts by hour, 
11 June through 31 July 1983. 

----------_________-------------------------------------------------------------------------------------------------------- 
HOUR ----------------------------------------------------------------------------------------------------------------------- 

DATE I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 ---------------------------------------------------------------------------------------------------------------------------- 
6 1 1  4 17 9 13 14 14 4 5 2 2 2 9 12 5 8 6 2 9 25 21 12 6 10 21 
6 1 2  18 11 6 6 6 16 6 3 7 11 14 4 13 4 8 14 11 4 13 21 19 10 17 20 
6 1 3  29 33 14 7 2 6 14 9 7 5 11 9 7 4 5 3 15 7 10 20 28 10 19 LO 
6 1 4  11 33 10 5 4 11 8 11 3 6 1 3 4 3 5 5 5 4 ' 1 1  7 10 16 23 31 
6 1 5 3 2  18 I8 14 4 11 9 I5 17 5 6 11 11 8 7 20 0 1 5 4 5 12 33 36 

6 1 6 4 9 3 5 2 3 1 6  11 8 1 1  5 1 7  17 9 3 7 1 0 1 1  8 5 1 9  5 5 5 5 4 0 4 9  
6 1 7  54 66 23 18 30 14 6 5 15 8 18 8 8 3 7 3 13 2 19 7 7 4 18 38 
6 1 8 7 8 6 0 3 9 3 6 1 0  6 9 5 4 5 4 2 2 7  9 4 7 6 3 8 5 8 2 7 1 6 3 6  
6 1 9 6 2  90 25 23 43 23 18 2 6 1 1 3 7 8 14 5 6 7 23 18 I2 15 7 32 
6 2 0  42 30 46 3 14 9 4 6 2 7 14 12 19 9 18 16 11 5 3 11 19 12 16 19 

6 2 1 4 1 2 6 6 6 2 6 1 6  2 1 7  1 2  9 4 8 4 4 2 8 8 1 0 1 3  9 8 1 3 1 8  
6 2 2  24 14 34 44 22 16 15 11 4 4 7 8 7 13 6 6 11 7 7 12 16 15 29 20 
6 2 3 5 4 3 7  4 2 6 3  27 8 5 9 7 2 2 1 4 1 4  8 1 7  9 11 29 2 8 2 2  27 22 2 0 6 6  
6 2 4  22 30 32 28 23 8 11 6 8 16 7 20 7 17 6 7 9 14 8 9 1 1  7 7 1 2  
6 2 5 2 3 2 4 1 3  7 1 6  7 2 3 5 7 6 4 8 1 3  5 4 6 1 2 6 1 3  9 5 1 4 1 1  



Appendix Table  20 .  K a s i l o f  River  s o u t h  bank s ide-scan sonar c o u n t s  by  hour ,  t h r e e  day t ime p e r i o d s ,  11 June 
th rough  31 J u l y  1983. .............................................................................................................. 

HOUR .................................................................................. CUPIULATIVE 
DATE 1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 TOTAL TOTAL 

.............................................................................................................. 
6 11-15 7 1 5 1 42 74 32  3 8 4 5 2 1 16 2 8 75 100 5 93 5 93 
6 1 6 - 2 0  192 8 8 41 42 3 1 2 1 5 0 5 5 40 6 1 58 147 826 1419 
6 21-25 161 134 8 0 47 78 40 4 1 88 102 117 164 102 1154 2573 
6 26-30 221 191 314 361 204 186 167 110 156 240 332 202 2684 5257 
7 1- 5 541 546 697 968 1058 749 1157 880 902 710 755 599 9562 14819 

7 31-31 117 131 170 150 198 488 762 280 178 195 283 151 3103 93145* ............................................................................................................... 
TABLE 6260 6000 9707 9269 7907 8453 7679 6355 6161 8489 9157 7708 93145* .............................................................................................................. 

* T o t a l  count may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because  of method used t o  a v e r a g e  f o r  d e b r i s .  



Appendix Table 21. Kasilof R i v e r  south bank side-scan sonar counts by hour, 
11 June through 31 July  1953. 

-------------------------------------------------------------------------------------------------------------------------- 
HOUR ------------------------------------------------------------------___----------------__-____---___---____--___________ 

OAT= 1 2 3 4 5 6 7 8 9 1 0  11  12 13 1 4  15 16 17 18 19 20 21 22 23 24 --------------------------------------------------------------------------------------------------------------------------- 
6 1 1 1 2 7 5 4 3 0 8 1 0 3 5 2 2 3 0 1 0 2 1 2 0 7 4  
6 1 2 8 1 2 6  4 3  1 9  5 1  7 6  5 1 2 3 6  5 3  3 1 1 1 1 6 8 9  
6 1 3 1 1 1 4 1 0 3 2 3 9 4 2 7 4 7 1 0 4 2 0 5 0  5 2  9 3 2 
6 1 4 4 3 4 1 1 4 3 4 2 2 3 0 3 2 1 1 2 0 0 4 1 3 1 3 8 l 1  
6 1 5 1 4 2  6 5 1 0 1 1 2 1 1 1  8 2 2 3 1 6  1 2  0 2 8 1 3  7 2 6 2 2  

7 31 52 65 76 55 89 81 6 8  82 82 116 191 297 338 424 147 133 6 5  113 102 93 I 5 8  115 I U J  48 ---------------------------------------------------------------------------------------------------------------------------- 



Appendix T a b l e  22. K a s i l o f  River  n o r t h  bank s ide - scan  s o n a r  c o u n t s  by h o u r ,  t h r e e  day t ime p e r i o d s ,  11 June 
through 31 J u l y  1983. .............................................................................................................. 

HOUR ................................................................................. CUMULATIVE 
DATE 1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 TOTAL TOTAL .............................................................................................................. 

6 11-15 206 102 88 8 4 6 5 7 0 7 1 8 1 58  137 128 220 1310 1310 
6 16-20 566 252 168 7 1 82 74 107 93 7 7 104 114 271 1979 3289 
6 21-25 295 355 145 7 0 5 6 81 9 9 6 6 104 148 129 210 1758 5047 
6 26-30 75 156 172 141 7 6 114 367 432 689 750 888 466 4328 9375 
7 1- 5 1331 1361 990 956 1208 942 1556 1258 1287 1085 968 1144 14086 23461 

I 
UY 7 31-31 80 57 40 2 9 2 9 3 9 6 2  4 7 40 6 5  5 0 6 5  603 92554* 
7 ------------------I ........................................................................................... 

TOTAL 7751 8240 8398 7041 7275 7417 7708 7382 8158 7224 8225 7735 92554" ............................................................................................................... 
* T o t a l  count may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because of method used t o  average  f o r  d e b r i s .  



Appendix Tab le  2 3 .  Kas i lo f  River  n o r t h  bank s ide-scan sonar  c o u n t s  by s e c t o r ,  11 June through 
31 J u l y  1983. ................................................................................................. 

SECTOR ................................................................................. 
DATE 1 2 3  4  5 6  7  8 9 1 0  11 1 2  TOTAL ................................................................................................. 

6  11 43 5 0  27 3  2  3  2 16 17 1 8  1 4  3  7  23 2  
6  1 2  5  7  2  3  2  3  4  0  0  8 1 4  23 3  7  17 56 26 2  
6  1 3  5 1 5 9 3  3  2 1 0  8 1 4  2  5  3  0  2  1 40 2  84  
6  1 4  8  5 44 11 2  1 1 3  1 0  17 17 16 2  3  23 0  
6  1 5  9 7  5  5  2  3 5  2  0  7  17 2  5 3  2  1 3  2  6 302 



Appendix Tab le  23. Kasi lof  River  n o r t h  bank s ide - scan  sonar  c o u n t s  by s e c t o r ,  11 June th rough  
31 July 1983 [ c o n t i n u e d ] .  ................................................................................................. 

SECTOR ................................................................................. 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL 

7 31 399 6 2 5 4 3 1 2 12 14 27 38 3 6 603 ................................................................................................. 
TOTAL 65215 14558 4136 714 171 9 3 576 1056 1428 1761 1246 1600 92554* 
---------------------------------*--------------------------------------------------------------- 

* Tota l  count  may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because  of method used t o  average  f o r  
d e b r i s .  



Appendix Tab le  2 4 .  Kas i lo f  River  n o r t h  bank s ide-scan sonar  coun ts  by s e c t o r ,  t h r e e  d a y  t ime p e r i o d s ,  1 1  
June through 31 July 1983. 

SECTOR ................................................................................... 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 

CUMULATIVE 
TOTAL TOTAL 

I 
-- 7 31-31 399 6 2  5 4 3 1 2 12 14 2 7 3 8 3 6 603 92554* 
f3 ----------------I-- .................................................................. - ---- .................... 
I 

TOTAL 65215 14558 4136 714 171 93 576 1056 1428 1761 1246 1600 92554" ............................................................................................................... 
* T o t a l  count  may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because  of method used t o  average  f o r  d e b r i s .  



~ ~ ~ e n d i x  Table  25.  K a s i l o f  R iver  s o u t h  bank s ide - scan  s o n a r  c o u n t s  by  s e c t o r ,  11 June th rough  
31 July  1983. ................................................................................................. 

SECTOR ................................................................................. 
DATE 1 2 3 4  5  6  7  8 9  1 0  11 1 2  TOTAL ................................................................................................. 

6 11 9 8  3 1 0 1 7 3  2  11 6 1 2  6 3  
6 1 2  3 1 1 5  3 3 0 0  7  9  1 2  2 2 2 1 2 5  148 
6  1 3  1 5  1L 8 2 1 0 0  8 1 5  9  10 23 E 8 119 
6 1 4  1 4  4 1 1 0 0 8 3  6 9 9  3 4  8 9 
6  1 5  Ii 1 12 5  0  0 0 8 2  0 1 5  2  1 3 6  46 174 

- Sent inued- 



Appendix T a b l e  25. K a s i l o f  River  s o u t h  bank s ide-scan s o n a r  c o u n t s  by s e c t o r ,  11 June through 
31 J u l y  1983 [con t inued  1. ................................................................................................. 

SECTOR ................................................................................. 
DATE 1 2 3  4  2 6 7 8 9  10 11 1 2  TOTAL L: 

................................................................................................. 

7 31 2621 356 9 8  2  0  0 0 1 1 2 4 1 8  3103 ................................................................................................. 
TOTAL 51828 17149 7013 1763 269 109 1191 1714 1832 2659 2886 4732 93145" 

----------------------------------------------.--------------------------------------------------- 

* Total count may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because s f  method used t o  average f o r  
d e b r i s .  



Appendix Table 26. Kasilof River south bank side-scan sonar counts by s e c t o r ,  three day time periods,  11 
June through 31 July 1983.  .............................................................................................................. 

SECTOR .................................................................................. CUMUUTI VE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL 

7 31-31 2621 356 9 8 2 0 0 0 1 1 2 4 18 3103 93145" 
g .............................................................................................................. 

TOTAL 51828 67149 7013 1763 249 109 1191 1714 1832 2659 2886 4732 93145" 
-------------------------------.-.------------------------------------------------------------------------------- 

* Total count may d i f f e r  from t o t a l  f i s h  targe t s  by bank because of  method used t o  average for debris .  



Appendix Table 27. Daily fishwheel catch by species  on t h e  north bank of the  
Kasilof River, 3 J u l y  through 23 Ju ly  1933l 2. 

Hours 
Date Open Sockeye P i n k  Coho Chi nook 

Total 2,265 2 7 2 44 

Fishwheel ca tch  adjusted f o r  24 hours: d a i l y  catch x 24 hours 
hours open 

Actual ca tch:  sockeye - 2,094; pink - 26; coho - 2; and, chinook - 40. 



Appendix T a b l e  28. Dai ly  f ishwheel  c a t c h  by s p e c i e s  on t h e  s o u t h  bank o f  t h e  
Kas i lo f  River ,  17 June  through 24 J u l y ,  1 9 8 3 l  *. 

Hours 
9a t e  Open Sockeye Pi,nk Coho Chi nook 

GI1 7 23.5 7 
611 8 19 .3  4 
611 9 31.8 4 2 
6/20 15.0  0 0 
6/ 21 22.9 2 1 
61 22 22.6 24 2 
61 23 26.0 4 1 2 
61 24 21.5 27 3 
6/25 24.6 2 2 3 
6/ 26 23.8 1 6  2 
6/27 23.8 20 1 
61 28 27.8 37 1 
6/ 29 24.3 87 1 
61 30 18.0  71 

Fishwheel c a t c h  a d j u s t e d  f o r  24 hours:  d a i l y  c a t c h  x 24 hours  
hours  open 

2 Actual c a t c h :  sockeye - 829; p ink  - 8; and,  chinook - 27. 
3 Closed f o r  r e p a i r s .  
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Appendix T a b l e 3 L  Tota l  number o f  f i s h  t a r g e t s  and est imated s p e c i e s  composition recorded by s i d e  scan sonar 
i n  the  Crescent River ,  1 J u l y  through 31 J u l y ,  1983*. 

............................................................................................................. 
Date F i s h  -- Number of F i s h  

Mo Day Targets  Accunl Sockeye Accum Pink Ac c um ............................................................................................................. 
7 1  1 12 12 12 12 0 0 
7 /  2 1 4  2 6 1 4  26 0 0 
7 /  3 28 54 28 54 0 0 
71 4 152 206 152 206 0 0 
71 5 1521 17 27 1518 1724 3 3 
71 6 2042 3 76 9 2034 3758 8 11 
71 7 2469 6238 246 2 6220 7 18 
7 /  8 2856 9094 2849 9069 7 2 5 
71 9 1762 10856 1760 10629 2 27 
7/10 1766 12622 1763 12592 3 30 
7/11 27 54 153 76 2749 1 53 41 5 3 5 
7/12 3 7 80 191 56 3770 19111 10 4 5 
7/13 5408 24564 53 96 24507 12 5 7 

1, 7 / 1 4  
9 

6 6 7 4  31238 6657 31164 17 7 4  
7/15 4936 36174 4923 36087 13 8 7 

' 7/16 3650 39824 3641 3 97 28 9 96 
7/17 23 87 4221 1 2382 42110 5 10 1 
7 / 1 8  3 842 46 0 53 3834 45944 8 10 9 
7 / 1  9 5563 51616 5549 51 493 1 4  123 
7/20 53 20 56936 53 07 56800 13 136 
71 21 46 55 61591 46 4 4  6 1444 11 147 
7/22 3232 64823 3 226 64670 6 153 
7/23 2806 67629 2801 67471 5 158 
7 / 2 4  2951 70580 2944 7041 5 7 165 
7/25 2134 7 27 1 4  2131 72546 3 16 8 
7/26 23 27 7 5041 2318 7 4864 9 177 
7/27 23 9 4  7 7 43 5 23 8 4  7 7 248 10 187 
7 128 181 4 7 9249 1808 7 90 56 6 193 
7/29 207 5 81324 206 7 81 123 8 20 1 
7/30 3150 84474 3139 8426 2 11 212 
7/31 27 57 87231 2748 87010 9 221 ............................................................................................................. 

Tota l  87231 87010 221 
*jc 51 12 92343 

* Sonar counts apportioned by f i s h  wheel counts .  
Round-off error  est imatediworst  c a s e )  +/- 1 f i s h  per  day.  

** Remainder of  run extrapo la ted  based on  normal run t iming .  





A p p e n d i x  Tab le  33. Crescent  River n o r t h  bank s ide-scan sonar  coun ts  b y  s e c t o r ,  t h r e e  day t ime p e r l o d s ,  
1  J u l y  through 31 J u l y  1983. 

.............................................................................................................. 
SECTOR ................................................................................. CUPIULATIVE 

DATE 1 2 3 4 5 6 7  8 9 10 11 1 2  TOTAL TOTAL 
.............................................................................................................. 

- .............................................................................................................. 
N 

TOTAL 6321 14724 8793 2010 7 83 728 411 27 0 124 74 2 7 16 34281 * 

* T o t a l  count may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because  of method used t o  average  f o r  d e b r i s .  
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A p p e n d i x  T a b l e  35. Crescen t  R iver  s o u t h  bank s ide - scan  sonar  coun t s  by s e c t o r ,  t h r e e  day tirue p e r i o d s ,  
1 J u l y  through 3 1  J u l y  1983.  .............................................................................................................. 

SECTOR ................................................................................. CUbIULA'L'I VE 
DATE 1 2 3 4 5 6 7 8 9 10  11 12 TOTAL TOTAL 

.............................................................................................................. 
7 1- 3 4 5 4 1 1 0 2 0 0 0 0 0 17 17 
7 4- 6 192  422 417 202 168  133 8 4  6 9  2 8 2 5 1 4  1 0  1764  1781 
7 7- 9 576 1027 1103 475 387 260 229 153 7 0 5 0 3 3 12  4375 6156 
7 10-12 433 581 1087 983 872 736 377 195 8 0 5 9 1 8  11 5432 11588 
7 13-15 1506 1447 2405 1822 1376 760 318 175 8 8 6 2 2 4 19  10072 21660 

7 1 6 - 1 8  860 783 1443 1184 890 512 259 133 45 27 12  5 6153 27813 
7 1 9 - 2 1  1192 1278 1889 1388 1152 739 539 399 227 163 6 4  11 9041 36854 
7 22-24 392 464 664  631 91  7 989 714 437 2 46 145 5 5 17 5671 42525 
7 25-27 465 469 689 560 662 710 362  193 9 5 43 11 2 4261 46786 
7 28-30 596 669  866 593 690 57 1 21 4 90 3 8 2 1 1 0  6 4364 51150 

I 
---I 

A 7 31-31 2 43 293 386 2 46 260 214 9 8 2 8 1 4  11 5 4 1802 52952* 
f - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

TOTAL 6459 7438 10953 8.015 7375 5624 3266 1872 931 6 06 2 46 97 52952* .............................................................................................................. 

* T o t a l  count  may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because  of method used t o  a v e r a g e  f o r  d e b r i s .  



Appendix T a b l e  36. Crescent River north bank side-scan sonar counts by hour, 
1 Ju ly  through 31 Ju ly  1933. 

............................................................................................................................ 
HOUR --------------------------------------------------------------------------------------------------------------------- 

DATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 1 4  ---------------------------------------------------------------------------------------------------------------------------- 
7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
7 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
7 3 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 1 1  
7 4 1 4 1 2 2 0 1 1 0 0 1 0 0 5 5 1 9 6 7 7 3 4 6 5  
7 5 0 2 0 0 8 8 8 15 34 10 11 20 18 52 21 24 136 57 21 80 27 4 3 3 
7 6 2 1 1 2 19 10 14 32 16 19 73 48 111 69 94 158 4 8  221 96 107 40 21 22 31 
7 7 13 13 13 28 42 14 12 12 1 1  27 45 52 49 125 81 109 96 198 98 78 24 I5 10 8 
7 8 13 8 9 12 16 24 26 42 65 49 65 105 126 105 129 105 139 124 13 10 8 8 8 8 
7 9 3 2 3 2 2 6 7 12 10 21 15 47 31 32 24 28 25 34 8 23 I2 6 2 2 
7 1 0  3 2  2 2 19 8 I2 25 23 4 6 1 1  10 20 10 29 28 45 75 51 21 4 4 3 
7 1 1  2 2 3 5 12 54 28 11 4 2 5 7 0 34 85 117 119 93 122 96 34 35 3 1 
7 1 2  1 1 4 0 18 12 9 23 32 63 99 87 86 96 182 288 73 177 166 b7 53 19 5 4 
7 13 4 0 2 0 7 26 26 22 22 84 130 69 160 51 144 179 91 384 304 237 60 25 8 I 
7 1 4  4 4 1 2 23 73 163 152 120 291 393 206 270 171 158 119 99 201 52 126 Y2 66 20 16 
7 I5 6 6 0 15 87 115 176 206 173 137 193 92 140 156 83 48 28 87 75 102 124 28 9 5 
7 1 6  5 3 2 7 11 29 53 125 157 180 111 74 75 78 88 146 65 41 83 54 26 26 39 39 
7 17 18 4 3 7 32 31 30 72 50 38 38 70 73 60 61 31 22 20 12 22 54 25 16 28 
7 1 8  16 5 2 9 27 32 75 115 39 79 120 62 35 180 119 85 46 64 50 29 58 68 57 11 
7 19 3 4 7 7 39 118 165 192 79 124 99 46 116 177 165 135 99 116 55 103 204 75 8 6 
7 20 5 2 4 3 26 26 64 179 91 205 154 146 347 158 63 114 78 100 140 106 47 46 55 19 
7 21 b 15 21 18 34 71 42 87 77 71 84 105 279 155 37 192 350 145 79 65 9 29 104 16 
7 2 2  I5 19 13 17 62 64 38 52 32 64 52 52 115 89 107 87 51 45 21 I2 34 31 33 30 
7 2 3  17 I2 17 28 27 12 12 67 17 29 45 49 56 27 108 47 7 1  39 22 27 77 66 31 I5 
7 2 4  11 I 6 I5 35 33 44 22 17 74 178 184 222 52 10 98 103 36 50 32 16 14 8 5 
7 2 5  9 4 2 4 8 9 9 14 22 63 38 55 78 24 30 47 50 43 19 I5 18 9 I8 7 
7 2 6  33 19 15 15 20 13 11 29 36 29 33 80 139 109 44 25 47 31 35 40 28 32 49 31 
7 2 7  26 45 16 11 23 34 36 30 47 29 50 101 41 67 54 67 59 78 21 34 33 45 52 46 
7 2 8  37 14 14 8 37 30 23 21 8 13 16 40 57 46 32 35 14 17 23 30 36 29 52 37 
7 29 21 42 35 14 35 32 21 20 23 38 32 68 63 26 39 35 45 48 27 56 21 16 J7 19 
7 3 0  27 I5 16 20 19 39 44 89 107 87 94 93 68 51 53 43 35 49 42 31 47 25 44 57 
7 3 1  52 40 36 18 I5 16 38 52 58 42 16 29 49 72 65 61 39 56 24 31 26 35 46 34 ............................................................................................................................ 



Appendix Table  37. Crescent  River n o r t h  bank s ide-scan sonar  coun ts  by hour ,  t h r e e  day time p e r i o d s ,  
1 J u l y  through 31 J u l y  1983. .............................................................................................................. 

BOUR ................................................................................ CUl.lUUT1 VE 
DATE 1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 TOTAL TOTAL 

.............................................................................................................. 
7 1- 3 0 0 3 0 0 0 0 0 1 0 2 4 10 10 
7 4- 6 10 6 4 7 7 1 79 153 255 303 527 318 9 9 7 6 1944 1954 
7 7- 9 5 2 6 7 104 111 183 329 468 476 616 230 7 3 38  2747 4701 
7 10-12 11 16 123 108 128 215 246 71 1 535 579 166 2 0 2858 7559 
7 13-15 2 4 2 0 33 1 7 45 827 1083 948 731 890 896 395 59 6949 14508 

1 7 31-31 
2 

9 2 54 3 1 9 0 100 45 121 126 9 7 5 5 6 1 8 0 952 34285" 
-1 .............................................................................................................. 
'3 
I TOTAL 6 42 519 1647 2914 3242 4194 5101 4544 4773 3423 2040 1246 34285" 

.............................................................................................................. 
* T o t a l  coun t  may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because  of method used t o  average f o r  d e b r i s .  



Appendix Crescent River 
1 July through 

south bank side-scan 
31 July 1963. 

counts hour, 

............................................................................................................................ 
llOUR ..................................................................................................................... 

DATE 1 2 3 4 5 6 7 8 9 10 11 12 13 1 4  I 5  16 17 18 19 20 21 22 23 24 ---------------------------------------------------------------------------------------------------------------------------- 
7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
7 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
7 3 2 0 0 1 0 1 0 0 0 0 0 0 3 0 4 1 1 0 0 0 2 0 0 1  
7 4 2 0 1 2 1 0 0 3 0 0 0 0 1 3 6 4 4 2 1 9 1 8 5 1 0 0  
7 5 0 0 0 0 0 0 0 0 0 3 5 8 72 9 4  79 195 112 127 35 58 51 90 22 6 
7 6 3 5 2 5 15 2 30  30 30  30 5 8 9 11 27 31 133 119 52 63 46 24 12 3 8  
7 7 24 3 5 IS  I 5  6 8 8 4 14 21 25 31 84 121 149 217 180 176 116 86 I 8  10 7 
7 8 6 7 2 2 11 51 55 33 60  65 75 142 145 118  114 221 186 152 111 32 25 9 6 3 
7 9 6 3 2 0 6 33 52 37 55 131 107 118  117 140 105 107 6b  107 71 67 25 27 9 6 
7 10  2 4 3 3 9 24 22 28 20 16 45 40 104 90 155  124  134 218 174 70 25 17 5 7 
7 11 8 6 4 4 9 61  20 16 12  I 2  31 51 47 116 128 278 3UL 264 150 l b 7  125 49 12 1 0  
1 I 2  1 8  16 1 8  1 9 16 16 36 52 YO 187 297 198 196 141 223 112 234 138  103 51 24 23 13  
7 1 3  6 6 0 3 4 19  22 31 43 125 128  235 420 379 387 144  199 364 374 240 I21  83 23 I 9  
7 1 4  7 6 4 7 58 141 197 469 330 371 113 204 78 158  347 390 230 140 Y O  104 60  51 77 20 
7 1 5  8 I 5  I 5  11 109 111 159 112 267 284 257 201 205 208 180 136 45 65 39 147 197 52 17 6 
7 16 8 0 5 9 74 28 54 153 168  147 195  236 89 82 147 147 1 5 1  113 1 0 8  101 32 40 1 8  28 
7 1 7  17 7 7 1 5  3 4  44 42 187 140 117 165 94  95 87 86 64  45 55 36 33 87 32 36 31 
7 1 8  30  17 11 7 45 57 53 151 1 6 8  235 235 147 56 220 2!3 126 123 103 86 93 86 112 71 1 4  
7 19  11 23 3 14  23 97 125  263 190 255 336 190 124 147 227 139 377 227 121 197 161 45  10  23 
7 20 32 I 5  5 6 I 5  91 134 166 144 276 189 259 228 178  179 292 I52  234 218 123 67 62  49 28 
7 21 19 1 8  16 1 4  43 66 86 179 223 260 229 114  153 135  117 24 165  175 I 5 0  125  61 100 62 27 
7 22 24 19 5 4 29 73 104 155 105 66 45 8 8  206 207 95 137 134  103 169  51 91 81 51 36 
7 23 33 34 27 11 17 28 24 72 138  121 81 91 91 55 140 81 100 120 84 77 122 164 134  43 
7 24 16 7 9 12 23 53 83 56 53 152 156 146 177 63  36 115  117 134 85  81 57 1 8  1 5  21 
7 25 1 5  11 6 10 7 25 35 27 39 125 139 129 213 122 60  83 82 67 63 82 6 8  51 37 32  
7 2 6  39 47 39 20 19 63  37 47 34 86 49 83 119 82 51 36 55 34  8 4  101 84 72 60  43 
7 2 7  29 49 35 19 24 1 8  51 19 53 39 81 87 56 55 104 70 73 88  47 76 111 71 51 43 
1 2 8  36 41 28 11 16 28 45 16 39  48 40 80 59 56 35 43 41 40 60  83 86 92 58 6 5  
7 2 9  55 39 43 28 15 31 20 17 35 77 63  48 69  70 70 56 70 108 84 56 57 56 6 2  34  
7 30 28 37 21 20 21 47 58 123 146 95 119 9 5  82 70 110 101 73 70 111 Yb 108  144  94 66 
7 3 1  &6 76 62 22 28 54 56 96 96 118  89 69  52 59 80 90 81 97 96 8 4  101 61 79 70 ............................................................................................................................ 



Appendix T a b l e  39. C r e s c e n t  R i v e r  s o u t h  bank s i d e - s c a n  s o n a r  c o u n t s  by  h o u r ,  t h r e e  d a y  t ime p e r i o d s ,  
1 J u l y  th rough  31 J u l y  1983. .............................................................................................................. 

HOUR CUbIULAT 1 VE ................................................................................ 
DATE 1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 TOTAL TOTAL .............................................................................................................. 

7 1- 3 2 1 1 0 0 0 3 5 1 0 2 1 16 16 
7 4- 6 10 1 0  1 8  6 3 6 3 26 190 342 516 235 217 78 1768 1784 
7 7- 9 49 2 6 122 193 329 488 635 817 91 0 573 190 43 4375 6159 
7 10-12 54 3 3 128 138 202 651 751 1049 1263 80 2 291 70 5432 11591 
7 13-15 4 8 40 442 990 1420 1338 1448 1584 1043 994 564 162 10073 21664 

1 7 31-31 
A 

162 8 4  82 152 214 158 111 170 178 180 16 2 149 1802 52932* - .............................................................................................................. 
03 
I TOTAL 1081 654 1947 4118 6002 6670 6584 7151 7341 5665 3844 1875 52932* 

.............................................................................................................. 

* Total count may d i f f e r  from to t a l  f i s h  t a rge t s  by bank because of method used to  average fo r  debris .  



Appendix T a b l e  40. T o t a l  number o f  f i s h  t a r g e t s  and e s t i m a t e d  s p e c i e s  c o m p o s i t i o n  r e c o r d e d  by n o r t h  b a n k ,  
s o n a r  i n  t h e  C r e s c e n t  R i v e r ,  1 July t h r o u g h  31 J u l y  1983. 

........................................................................................................... 
Date  F i s h  -- Number of Fish- 

Mo Day T a r g e t s  Accum Sockeye  Accum P i n k  Accum ........................................................................................................... 
71 1 2 2 2 2 0 0 
71 2 0 2 0 2 0 0 
71 3 11 13 11 13 0 0 
71 4 7 1 8 4 7 1 84 0 0 
71 5 56 4 6 48 56 1 6 45 3 3 
71 6 1322 1970 1314 1959 8 11 
71 7 1127 3097 11 20 3079 7 18 
71 8 1222 4319 121 5 4294 7 2 5 
71 9 363 46 82 36 1 4655 2 2 7 
7/10 427 5109 424 507 9 3 3 0 
7/11 8 7 4 5983 86 9 5948 5 3 5 
7/12 1565 7 548 1555 7 503 10 45 
7/13 203 7 9585 2025 9528 12 5 7 

1, 7/14 
2 

2822 12407 280 5 12333 17 7 4 
CD 7/15 2091 14498 207 8 1441 1 13 87 ' 7/16 151 7 16015 1508 15919 9 9 6 

7/17 82 1 16836 81 6 16735 5 101 
7/18 1383 18219 1375 18110 8 109 
7/19 2224 20443 2210 203 20 14 123 
7/20 2178 22621 2165 22485 13 136 
7/21 2094 24715 2083 24568 11 147 
71 22 1135 25850 11 29 25697 6 153 
7/23 91 8 26768 91 3 26610 5 158 
7/24 1266 28034 1259 27869 7 16 5 
7/25 605 28639 6 0 2 2847 1 3 168 
7/26 9 43 29582 93 4 29405 9 17 7 
7/27 1045 306 27 103 5 30440 10 187 
7/28 66 0 3 1296 663 31103 6 193 
7/29 81 3 32109 80 5 31908 8 201 
7 130 11 95 33304 1184 33092 11 21 2 
7/31 9 54 34258 945 34037 9 221 

........................................................................................................... 
T o t a l  34258 34037 2 2 1 ........................................................................................................... 
* Sona r  c o u n t s  a p p o r t i o n e d  by f i s h  whee l  c o u n t s .  

Round-oi i  e r r o r  e s t  i m a t e d ( w o r s t  c a s e )  +/ -  1 f i s h  p e r  day. 



Appendix T a b l e  41. T o t a l  number o f  f i s h  t a r g e t s  and e s t i m a t e d  s p e c i e s  c o m p o s i t i o n  r e c o r d e d  by s o u t h  bank ,  
s o n a r  i n  t h e  C r e s c e n t  R i v e r ,  1 J u l y  t h r o u g h  31  J u l y  1 9 8 3 .  

........................................................................................................... 
Date F i s h  Number of  F i s h  

p- 

klo Day T a r g e t s  Accum Sockeye Accum P i n k  Accum 
........................................................................................................... 

7 1  1  11 0 1 0  1 0  1 0  0  0  
7 1  2 1 4  2  4  1 4  2 4  0  0 
7 1  3  17  4  1  17  41 0  0  
7 1  4  8 1  1 2 2  8  1  1 2 2  0  0  
7 /  5  957 107  9  957 107  9  0  0  
7 1  6  7  2 0  1 7 9 9  7  20 1 7 9 9  0  0  
7 1  7  1 3  4 2  3 1 4 1  1 3 4 2  3  1 4 1  0  0 
7 1  8 1 6 3 4  4 7 7 5  1 6 3 4  4 7 7 5  0 0 
7 /  9  1 3 9 9  6 1 7 4  1 3 9 9  6 1 7 4  0  0  
7 / 1 0  1 3 3 9  7  51 3  1 3 3  9  7 5 1 3  0  0 
7 / 1 1  1 8 8 0  93 93 1 8 8 0  93 93 0  0  
7 / 1 2  2 2 1 5  1 1 6 0 8  2 2 1  5  1 1 6 0 8  0  0  
7 / 1 3  3 3 7 1  1 4 9 7 9  3 3 7 1  1 4 9 7 9  0  0 
7 / 1 4  3 8 5 2  1 8 8 3 1  3  85 2  1 8 8 3 1  0  0 

," 7 / 1 5  2 8 4 5  21676  2845  21676  0  0 
' 7 / 1 6  2 1 3 3  2 3 8 0 9  2 1 3 3  2 3 8 0 9  0  0  

7 / 1 7  1 5 6 6  2 5 3 7 5  1 5 6 6  2  53 7  5  0  0 
7 / 1 8  2  45 9 2 7 8 3 4  2 4 5 9  2 7 8 3 4  0  0 
7 / 1 9  3 3 3 9  3 1 1 7 3  3 3 3 9  31173  0  0  
7  I 2 0  3 1 4 2  343 1 5  3  1 4 2  343 1 5  0  0  
7 / 2 1  2 5 6 1  3 6 8 7 6  256 1  36876  0  0  
7 / 2 2  2097  3 8 9 7 3  2097 38973  0  0  
7  / 23 1 8 8 8  40 86 1 1 8 8 8  4086 1  0  0  
7 1  24  1 6 8 5  42546  1 6 8 5  42546 0  0  
7 1  25 1 5 2 9  4407 5  1 5 2 9  440  7 5  0  0  
7 / 2 6  1 3 8 4  4 5 4 5 9  1 3 8 4  45459  0  0  
7 1  27 1 3 4 9  46 30 8  1 3 4 9  46 8C 8 0 0  
7 1  28 1 1 4 5  47 953 1 1 4 5  47953 0  0 
7 / 2 9  1 2 6 2  4 9 2 1 5  1 2 6 2  4 9 2 1 5  0  0  
7 / 3 0  1 9 5 5  5 1 1 7 0  1 9 5 5  5 1 1 7 0  0  0  
7 / 3 1  1 8 0 3  52973  1 8 0 3  52973  0  0  

T o t a l  5 2 9 7 3  52973  0 ........................................................................................................... 
* S o n a r  c o u n t s  a p p q r t i o n e d  by f i s n  wheel c o u n t s .  

Round-ok t e r r o r  e s t  i m a t e d ( w o r s t  c a s e )  +/ -  1 f i s h  p e r  day .  



Appendix Table 42. Daily fishwheel and se ine  catch by species from the Crescent 
River, 9 July through 27 July 1983 

Fi shwheel 
Hours Sei ne 

Date Open Sockeye Pink Sockeye 

Fishwheel catch adjusted f o r  24 hours: da i ly  catch x 24 hours 
hours open 

Seine operated 22 July through 27 July.  



Appendix Table 43. Length composition of the  major age c lasses  of sockeye salmon collected in the Crescent River, 
1979-1983. 

Ma1 e Fema 1 e Total 
Averacle Averacre Averacre 

Age Lengt; Standard Sample ~ e n g t h  Standard Sample ~ e n ~ t 6  Standard Sample Ratio 
Year Class -- (mm) I Error Size (m> Error Size  (m) Error Size Flale-Female 
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Appendix Table 44. Weight composi t ion  of the  major age c lasses  of sockeye salmon collected in the  Crescent 
River, 1980-1 983. 

Ma1 e Femal e Total 
Average Average Average 

Age Weight Standard Sampl e Weight Standard Sampl e \lei ght Standard Sampl e 
Year Class ( kg) Error Size ( kg) Error Size (kg) Error Size 
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Appendix Table 46. Apportioned sonar counts  and Petersen populat ion ( t ag - r ecap tu re )  
es t imates  by spec i e s  and sampling loca t ion ,  Adult Anfdromous 
Inves t iga t ions ,  Sus i tna  Hydroe lec t r ic  S tud ie s ,  1983 . 

Estimate Escapement Estimate 
Location Type Sockeye Pink Chum Coho Chinook 

Yentna S t a t i o n  Sonar 104,400 60,700 10,800 8,900 - - 
Sunshine S t a t i o n  Tag/recap 71,700 40,600 266,000 15,200 91,200 

Tal keetna S t a t i o n  Taglrecap 4,200 9,500 50,400 2,400 94,500 

Curry S t a t i o n  Tag/ reca p 1,900 5,500 21,100 800 10,000 

Source, ADF&G 1984. 



Appendix T a b l e  47. S u s i t n a  River  ( S u s i t n a  S t a t i o n )  west bank s ide - scan  sonar  c o u n t s  b y  s e c t o r ,  
1 J u l y  through 8 August 1983. ................................................................................................. 

SECTOR ................................................................................. 
DATE 1 2  3 4 5 6 7 8 9 10 11  12 TOTAL ................................................................................................. 

7 1 0 0 0  0  2  0  0  0  0  1 0  0  3 
7 2 0 0 0  0  0  0 1 0  0  0 4 0 5 
7 3 0  0  1 0  0  0 0  0 0  1 5 3 10 
7 4 18 1 0  0  0  0  0 1 3 3 5 4 3 5 
7 5 15 6 2 0  0  0  1 2  0  11 1 12 5 0  

-- Continued - 



Appendix Tab le  47. S u s i t n a  River  ( S u s i t n a  S t a t i o n )  west  bank s ide - scan  sonar  c o u n t s  b y  s e c t o r ,  
1 J u l y  th rough  8 August 1983 [ c o n t i n u e d ] .  ................................................................................................. 

SECTOR ................................................................................. 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL 

TOTAL 43537 15151 3540 2368 2297 1955 3101 4705 5370 9408 9691 7572 108695* ................................................................................................. 

* T o t a l  coun t  may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank b e c a u s e  of  method used t o  a v e r a g e  f o r  
d e b r i s ,  



Appendix T a b l e  4 8  S u s i t n a  River  ( S u s i t n a  S t a t i o n )  west bank s ide - scan  sonar  coun t s  b y  s e c t o r ,  f o u r  d a y  tifile 
p e r i o d s ,  1 J u l y  through 8 August 1983. .............................................................................................................. 

SECTOR 
.................................................................................. CUNULAT I VE 

DATE 1 2 3 4 5 6 7 8 9 1 0  11 1 2  TOTAL TOTAL .............................................................................................................. 
7 1- 4 1 8  1 1 0 2 0 1 1 3 5 1 4  7 53 53 
7 5- 8 49 8 8 1 0 0 2 8 7 20 7 23 133 186 
7 9-12 125 3 6 1 0  9 8 10 3 1 5 0 7 6 7 0 9 0 7 6 5 91 7 7 7 
7 13-16 1073 329 109 6 9 6 3 55 357 549 5 97 790 711 6 3 6 5338 6115 
7 1 7 - 2 0  21099 6557 1846 1449 1354 1308 1046 1789 1806 2333 2178 2064 45129 51244 

7 21-24 12529 3781 777 473 504 324  619 1016 1006 2162 2263 1412 26866 78110 
7 25-28 6597 3063 532 315 336 236 869 1106 1447 2933 3632 2773 23839 101949 
7 29- 1 965 627 165 2 5 2 1 1 4  135 146 339 860 611 397 4305 106254 
8 2- 5 678 362 6 9  1 4  0 3 17 2 6 6 8  185 133 105 1660 107914 
8 6- 8 404 8 7 2 3 13  9 5 24  1 4  2 1 5 0 5 2 79  781 108695* 
.............................................................................................................. 

L TOTAL 43537 15151 3540 2368 2297 1955 3101 4705 5370 9408 9691 7572 108695" 
-----,-,,,,,-,----,------------------------------------------------------------------------------------------- 

0 
I 

* T o t a l  coun t  may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because  of  method used t o  a v e r a g e  f o r  d e b r i s .  





Appendix Tab le  49. S u s i t n a  River  ( S u s i t n a  S t a t i o n )  e a s t  bank s ide - scan  s o n a r  c o u n t s  by s e c t o r ,  
1 J u l y  through 8 August 1983 [ c o n t i n u e d ] .  ................................................................................................ 

SECTOR 

DATE 1 2 3 4 5 6 7 8 9 I 0  11 1 2  TOTAL ................................................................................................. 
7 28 194 161 7 6 46 41 2 5 7 0 8 3 47 86 157 120 1106 
7 29 168 164 9 1 3 0 9 6 3 7 3 4  4 7 94 105 238 1023 
7 30 4 8 9 8 5 5 1 8  8 5 2 6 3 1 2 9 5 8 8 5 8 0 5 41 

................................................................................................. 
TOTAL 4125 3279 3444 1149 742 456 2043 2162 2471 3808 3811 7027 34517* ................................................................................................. 

* T o t a l  coun t  may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because  of  method used t o  a v e r a g e  f o r  
d e b r i s .  



Appendix T a b l e  50. S u s i t n a  River  ( S u s i t n a  S t a t i o n )  e a s t  bank s i d e - s c a n  s o n a r  c o u n t  by  s e c t o r ,  f o u r  day  tirrie 
p e r i o d s ,  1 J u l y  t h r o u g h  8 August  1983. .............................................................................................................. 

SECTOR ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ _ _ _ _ _ ~ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  CUl.1ULATI VE 
DATE 1 2 3 4 5 6 7 8 9 10 11 1 2  TOTAL TOTAL 

TOTAL 4125 3279 3444 1149 742 456  2043 2162 2471 3808 3811 7027 34517" 

* T o t a l  c o u n t  may d i f f e r  f rom t o t a l  f i s h  t a r g e t s  by bank b e c a u s e  o f  method used  t o  a v e r a g e  f o r  d e b r i s .  



Appendix Tab1 e 51. Susi tna River (Susi tna S t a t i o n )  west bank side-scan sonar 
counts by hour, 1  J u l y  through 8 August 1983. 

............................................................................................................................ 
llOUR ...................................................................................................................... 

DATE 1  2  3  4  5 6 7 8  9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 ............................................................................................................................ 
7 1 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
7 2 0 1 0 0 0 0 0 0 0 0 3 1 0 0 0 0 0 0 0 0 0 O O 0  
7 3 - 1 0 0 0 0 0 0 2 0 1 0 0 0 0 0 2 3 0 0 0 0 0 1 0  
7 4 0 0 0 0 3 0 1 3 0 0 0 0 1 0 2 4 1 4 4 3 0 2 2 5  
7 5 2 6 7 1 0 1 1 6 2 2 1 2 1 3 3 2 1 2 1 0 0 5 1 0  

I 1 1  14 1 9  I I 11 10 2 J  2'1 51 lo 110 1 J  7 b 11 24 31 114 14 'If I'r 14 42 1 2  47 
8 I J 9  JU 52 Jb JY 23 J3 19 36 J4 67 28 16 36 24 30 J J  45 31 >b 57  5 8  46 54 
n 2 41 I S  1 1  1 5  zu 13 14 15 33 21 25 1 8  1 8  13 18 14 1 8 ,  34 31 1s 3 4  1 2  4 )  10 
n J 11 111 1 1  11 31 22 11 I U  I 1  JJ 2'1 7 25 18 14 23 22 28 10 ) 1  3 1  43 41 3h 
b 4  1 1 1  7 H 9 5 1 1 1 2 1 0  7 1 7 1 6 1 5 2 3  7 5 4 l b l l  > 1 4  1 2  



Appendix Table 52. S u s i t n a  R i v e r  ( S u s i t n a  S t a t i o n )  wes t  bank s i d e - s c a n  s o n a r  c o u n t s  by  h o u r ,  f o u r  d a y  t ime  
p e r i o d s ,  1 J u l y  t h r o u g h  8 August  1983. .............................................................................................................. 

HOUR ................................................................................. CUblULATI VE 
DATE 1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 TOTAL TOTAL .............................................................................................................. 

7 1- 4 3 2 3 6 1 4 1 8 8 7 2 8 5 3 5 3 
7 5- 8 15 9 5 15 5 5 14 12 15 9 13 16 133 166 
7 9-12 4 4 7 3 5 0 35 3 8 4 2 3 7 5 5 2 5 7 1 5 8 6 3 5 91 777 
7 13-16 370 306 297 391 297 315 423 432 585 770 634 518 5338 6115 
717-20 2697 3571 3387 3028 3738 3691 4117 4532 4579 3984 3944 3861 45129 51244 

.............................................................................................................. 
TOTAL 8121 8917 8522 8535 9138 8337 9102 9806 10147 9660 9305 9105 108695" .............................................................................................................. 

I 

* T o t a l  c o u n t  may d i f f e r  f rom t o t a l  f i s h  t a r g e t s  by bank b e c a u s e  o f  method u s e d  t o  a v e r a g e  f o r  d e b r i s .  



Appendix  Tab1 e 53. S u s i t n a  R i v e r  ( S u s i t n a  S t a t i o n )  e a s t  bank  s i d e - s c a n  s o n a r  
c o u n t s  by h o u r ,  1 July  t h r o u g h  8 A u g u s t  1933. 

............................................................................................................................ 
IlOVR ...................................................................................................................... 

DATE 1 2  3  4  5  6  7  8  9  10 11 I2 13 14 15 16 17 18 19 20 21 22 23 24 ---------------------------------------------------------------------------------------------------------------------------- 
7 1 2 1 0 0 0 1 0 3 1 0 3 1 0 3 1 0 6 1 0 0 l 2 1 3  
7 2 4 1 4 1 4 1 4 7 1 5 4 1 3 3 4 1 4 3 3 1 4 2 3 3  
7 3 1 5 7 2 0 0 1 2 2 1 2 6 0 0 4 0 4 1 3 6 2 1 3 2  
7 4 3 0 4 2 3 1 6 3 1 9 7 4 5 2 1 0 3 5 5 3 4 3 6 3 3  
7 5 4 3 9 0 1 1 9 3 6 8 7 1 5 4 5 1 6 8 2 1 0 3 7 9 1 6  

7 6 4 3 5 5 7 5 1 1 2 9 2 5 1 7 2 4 3 6 5 6 3 5 3 3  
7 7 7 6 4 3 4 8 3 4 3 5 6 8 4 2 6 3 1 7 1 2 8 9 1 0 1 6 4  
7 8 5 1 1 0 5 4 5 7 8 3 2 3 1 3 4 5 6 5 2 8 2 6 4 3 0 5  
7 9 3 3 1 0 6 9 2 4 1 3 5 5 6 4 6 6 2 8 7 2 1 2 7 1 Z  
7 1 0 3 9 1 6 1 0 3 1 2 7 0 4 0 8 2 0 0 4 0 6 1 1 3 3 5 7  

25 27 40 38 66 57 53 23 57 34 45 53 9 U  50 51 127 74 80 
7 7  rlir 10 t , ~  tll) 5 5  I 1111 41) 3 1  .,I I ,,:I I.II ill 441 I )t1 
111 1111 111'1 11'4 '11 I 1 1 1  '40 11111 1 1 1  l k l  1.11 l h  1111 III'J 1'1 1111 111'1 111 

III'! 11111 1'11 1117 /!'I 1111  1111  1111  1/11 1111 ! I 1  111'1 :I'l :'I1 b l l  h l R  (1111 i t 10  

I I'J I ? \  I l l  110 ' I 1  111 b >  / I I nll 111, I ill 1/11 18b VI 



Appendix T a b l e  5 4 .  S u s i t n a  R i v e r  ( S u s i t n a  S t a t i o n )  e a s t  bank  s i d e - s c a n  s o n a r  c o u n t s  by h o u r ,  f o u r  day  t i m e  
p e r i o d s ,  1 July t h r o u g h  8 August  1 9 8 3 .  .............................................................................................................. 

HOUR .................................................................................. CUblULATIVE 
DATE 1-2 3-4 5-6 7-8 9-10 11-12 13-14  15-16 17-18 19-20 21-22 23-24 TOTAL TOTAL .............................................................................................................. 

7 1- 4 17 2 0 10  2 6 2 0 2 8 16  2 3 2 9 2 0 2 1 2 1 251 251 
7 5- 8 3 4 41 5 3 4 4 3 9  4 2 3 3 3 4  3 9 50 48  3 8 495 7 46 
7 9-12 5 4  7 2 48 4 7 45 5 1 6 1 6 2 4 4 5 5 7 8  5 7 6 7 4  1420 
7 13-16 345 336 350 351 327 307 265 255 326 384  346 513 4105 5525 
7 17-20 1076 1060 955 961 1 0 8 4  1030 1233 1178 1052 996 1643 866 13134 18659 

7 2 1 - 2 4  486 606 550 608  418 501 505 540 4 6 4  378  435 512 6003 24662 
7 25-28 572 414  414  529 451 578 399 369  441 488 376 375 5406 30068 
7 29- 1 1 6 4  1 8 4  1 5 8  210 1 6 4  188  152  167 1 1 8  211 1 6 4  225 2105 32173 
8 2- 5  7 5 7 1 109  90 6 0  1 1 4  8 5 8 6 1 1 8  111  6 4  86 1069  33242 
8 6- 8  88  1 2 1  8 8  107 107 102  97 120  141  76 1 40 103  1290 34532 .............................................................................................................. 
TOTAL 2911 2925 2735 2973 2715 2941 2846 2834 2772 2769 3315 2796 34532 .............................................................................................................. 

I 



Appendix T a b l e  55. T o t a l  number o f  f i s h  t a r g e t s  and  e s t i m a t e d  s p e c i e s  c o m p o s i t i o n  r e c o r d e d  b y  wes t  bank 
s o n a r  i n  t h e  S u s i t n a  R i v e r  a t  S u s i t n a  S t a t i o n ,  1 J u l y  t h r o u g h  8 August  1983.  

............................................................................................................. 
Date  F i s h  Number o f  F i s h  - - - 

H o D a y  T a r g e t s  AccumSockeye  Accurn P i n k  Accum Chum Accum Coho Accum King Accum 



Appendix Tab le  5 5 .  T o t a l  number of f i s h  t a r g e t s  and e s t i m a t e d  s p e c i e s  composi t ion recorded  by west bank 
s o n a r  i n  t h e  S u s i t n a  River  a t  S u s i t n a  S t a t i o n ,  1 J u l y  th rough  8 August 1983 [con t  .]. ............................................................................................................. 

Date 
I>io Day 

F i s h  Number of  F i s h  -- 
T a r g e t s  Accum Sockeye Accum Pink Accum Chun~ Accum Coho Accum King Accum 

.----------------------------------------------------------------------------------------------------- 
586 108065 422 92199 120 5613 13 2091 3 1 7979 0 184 
231 108296 166 92365 47 5660 5 2096 1 2  7991 0 184 
306 108602 220 92585 6 3 5723 7 2103 16 8007 0 184 
249 108851 179 92764 5 1 57 7 4 6 2109 13 8020 0 184  
350 109201 252 93016 72 5346 8 2117 19 8039 0 184 
191 109392 137 93153 3 9 5885 4 2121 10 8049 0 184  ............................................................................................................. 

T o t a l  109392 93 1 53 5885 21 21 80 49 184  ............................................................................................................. 
i * Sonar  coun t s  a p p o r t i o n e d  by f i s h  wheel  c o u n t s .  

Round-off e r r o r  e s t i m a t e d ( w o r s t  c a s e )  +I- 1 f i s h  p e r  day.  
I 
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Appendix Table 57. Daily fishwheel catch by species on the  eas t  bank of the  
Susitna River a t  Susitna S ta t ion ,  1 July through 5 September 
1983l * 

Number Hours 
Wheel s  Open Sockeye Pink Chum Coho Chi nook 

Total 

"Fishwheel catch adjusted f o r  24 hours: dai ly  catch x 24 hours 

2 
hours open 

Actual catch:  sockeye - 536; pink - 797; chum - 143; coho - 119, and, 
chinook - 42. - 142- 



Appendix Table 5 8  D a i l y  f ishwheel ca t ch  by spec ies o n  t h e  west bank of t h e  
Sus i tna  R i v e r  a t  Sus i tna  S t a t i o n ,  1 J u l y  through 3 August 
1983 '. 

Hours 
Date Open Sockeye P ink  Chum Coho Chinook 

7/01 15 0 
7/02 2 4 4 
7/ 03 24 2 
71 04 24 3 5 
7/05 22 5 8 
7/06 26 3 1 
71 07 21 - 5  2 2 
71 08 24 1 
7/09 24 2 1 
7/10 2 4 2 
711 1 2 6 10 2 1 
7/12 23.5 22 3 
711 3 23.5 4 5 3 2 3 
7/14 14.5 6 6 5 12 2 
7/15 28.5 5 5 2 1 13 
711 6 19 107 9 
7/17 11 129 6 4 17 
7/18 2 2 105 1 2 10  1 
7/19 15 339 6 6 14 
71 20 19.5 367 4 17 
7/ 21 24 122 5 5 12 
7/22 2 3 3 9 1 2 5 
7/ 23 24.5 88 7 1 9 
7 /  24 22.5 5 0 3 1 7 
7/ 2 5 15 43 2 3 2 
7/26 2 5 69 5 1 5 
7/27 2 1 4 3 14 1 5 
71 28 7 14 14 7 
71 29 2 1 10 10 3 3 
7/30 2 5 8 3 7 
7/31 24 17 3 

D a i l y  c a t c h  ad jus ted  f o r  24 hours: D a i l y  c a t c h  x 24 hours 
hours open 

Data l o s s  due t o  damaged l i v e  box. 
Ac tua l  ca tch :  sockeye - 1,600; p i n k  - 100; chum - 38; coho - 144; and, 
ch inook - 27. - 143- 



Appendix Table 59. Length composition of the  major age c lasses  of sockeye salmon collected in  the  Susitna River a t  
Susi tna Sta t ion,  9979-1933. 

Ma1 e Femal e Total 
Average Average Average 

Age Length Standard Sample Length Standard Sample Length Standard Sample Ratio 
Year Class ( m m ) l  Error Size (mn) Error Size ( m m )  Error Size fvlal e-Fernal e 

Lengths measured from mid-eye t o  fork of t a i l .  
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Appendix T a b l e  63. Length compos i t ion  from t h e  major  a g e  c l a s s e s  of chum salmon c o l l e c t e d  i n  t h e  S u s i t n a  R ive r  a t  
S u s i t n a  S t a t i o n ,  1975-1983. 

Ma1 e Femal e To t a  1 
Average Average Average 

Age Length S t a n d a r d  Sample Length S tandard  Sample Length S t a n d a r d  Sample R a t i o  
Year C l a s s  ( m m ) l  E r r o r  S i z e  ( mrn ) E r r o r  S i z e  (mm) E r r o r  S i z e  Ma1e:Female 



Appendix Table  63. Length compos i t i on  f rom t h e  ma jo r  age c lasses  o f  chum salmon c o l l e c t e d  i n  t he  Sus i tna  R i v e r  a t  
Sus i  t n a  S t a t i o n ,  1975-1 983 (con t inued) .  

Ma1 e Femal e To t a  1 
Average Average Average 

Age Length Standard Sample Length Standard Sample Length Standard Sample R a t i o  
Year Class (mm) l E r r o r  S i ze  (m) E r r o r  S i z e  (mn) E r r o r  S i z e  Ma1 e: Femal e 

Lengths measured f rom mid-eye t o  f o r k  o f  t a i  1. 
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Appendix Table 65. Length composition from the major age c lasses  of coho salmon collected in the Susitna River, 
1 975- 1 983. 

Male Ferna 1 e To t a  1 
Average Average Average 

Age Length Standard Sample Length Standard Sample Length Standard Sample Ratio 
Year Class ( m m )  Error Size ( m m )  Error Size ( m m )  Error Size Ma1e:Female 

1983 534 6 .2  47 523 5.1 7 4 527 3.9 121 0.6:1 
- --- 

1 
Lengths measured from mid-eye t o  fork of t a i  1 .  
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T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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